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Many abstraCt8 w e r e  taken directly Fran awnariee In the 
original papers.  Abstracts were also  taken f'rm "Aero Digest," 
"Aeronautical Engineering Review," "Aircraft Engiaeering," "The 
Engineering Index," "Journal of the Aeronautical S c l e n ~ e e , ~  wJourn61 
of the Royal Aeronautical Swiety," and "Science  Abstracts." Ackwwl- 
e-t ie =de t o  James M. Beneon, Calvin M. Class, and Ralph W. 
Krone f o r  assistlag the author8 In the preparation of abetracte. 

A large number of the abetracts have not been checked with  the 
original papere  but have been included becauge they offer 8ane inforc 
mation which m i g h t  be of interbat. Beferences that have not been 
checked are  marked with an asterisk, and the 8ou~c8 of the abstract 
l e  Included Jut beluw the abetraot. Sane editing of the unchecked 
abstmots wa8 perfamed when cLarity.could be improved w i t h o u t  loss 
of accuracy. 

METBOD OF PRESENTATION 

Abstractfl . . 

The main headings have  been designated tis GBNERAL IN3URMATIONJ 
fMIROSTATfCS, HyDRODpNAMICSJ AERODYNAMICS, OPERATION, and RBEKRCH. 
The GENERAL INFORMATIOPT claeeiflcation is concerned with biblio- 
graphical references and referenoes i n  which the mrfommince or 
geaPnetrical c h m c t e r i s t i c s  of seaplanes are described or dlscusaed 
in a very general. my. Referenoes that deal with a seaplane a t  . 
rest In the water are ClaSeifi8d under HYDElWI!ATICS. EYDRODYNMCS, 

, which is the:main subdect under consLderstlon, contains referencee 
that relate t o  the characteristics of a seaplane frcm rest t o  get- 
away. AERODYNAMICS inoludee inf'ormatica on the aerodynamic char- 
ac ter i s t ics  that direotly or indireotly  influence the deeign of the 
hydroayneLmic ewfaces, O ~ T I ~  o m t a i n e  those rei'mences In which 
the conditions unaer which seaplanes must operade are described. 
Reference6 that  relate t o  the manner in  whioh reeearoh ie carried 
out and to the equiplent ueed are c l a e e l f l s d  under RESEARCH. 

. .  .. . .  

. .  
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The caqplete alassification used is a8 follows: 

HyDRosrp-TIcs 
General 
Buoyancy 
Btability 

HYDRODYNAMICS 
General ' 

Hydrodynamic suabentatiorr 
. Planiw s-ace 

steady, condition 
kateady condition 

. Hydrofoil 
. Forces and moments on hulls '&a floa-t;e 
. Longitudinal forces and mamenix 

Sttikdy oon&fticm 
-.- Resistance 

' L f f t  . .  
' M o m e n t  

ZTnsteady ct?nd.itian 
Resistance 
L i f t  
Mcanent  

Lateral forces and momnts 
Steady condition 

Side force 
. Heeling moment. 

Yawtng mament. 

Side force 
'Heeling mament . 
Yawina moment 

&St-@. C a n d l t i O Z l  

Pressure CXstributions 
Spray ant3 wake 
Stability under way 

Longitudinnl  stabiliky 
hwan@e efability'  
= @ - a w e  stability 
Stability  characteristics 

Lateral stabiUty 
Heel stabflity 
Directional stability 

- .  

... 
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Abstraotors’ notes are enclosed by braoketa. 

& hydmdynadce, a8 in other f ie lde of’ research, the mnes of 
the authors are very uaeful in locat lng inf”,tian of e type for 
which an authar is wel l  known. The names of %he authors of the 
papers @veri a r e  therefore indexed alphabetically. After the name 
of eaoh author, a list of abstract numbers, is given indicating the 
rep- of which he was a W a r  ar coaubhor. 

H 



index if3 not intended to .be acaqplete hut inoludes the factore that; 
appear to be of most Interest to.seaplane  specialist^. ^. 

. .  1 

LISSY. or AmmmmroHs . .  . .  
. .  .. . . .  

The following abbreviations are used in denoting the tgpe and 
sou1”ce o f  the paper6 which have bssfi abs%rac-t;ed, CQ* the s o m e  of 
the abstract: 

ACh . Ad.v&sor$ C d t t e e  far Aeronautics 

. .  . .- . ._ 
- . .  .. . I  : - 

- ACR . Advance Conftaontial Report 
m .  Aviation’. Desi9 Research . 
Aero, BIG. Rev. Aeronadtical &aeorinF?: R e v i e w  
Aero. Ree. Inst., A6konaut;ical Research astitute, Tokyo 

Tokyo Bperial Univ. 3jnperial USziveraity 
.. . .  

A*c* Em. &rwaf% lb@.neerfn;; 
“C * . . -  h’Aeronewbica1 Research Comanittee . * .  
ARR Advance Restricted Report . .  . .  

RAC 
B u l l .  Tech. 

Bur. Aercz. 
du Bureau Veritas 

Bur. Ships 

C M  
CAC 
CAHI 

- .  

. -  

WAC 

Dept. Cammc 
D!rMB 
DVL 

. .  
Department of Cananerce 
David Taylor Model B a s h  
Peutsche Versuchsanstalt f& 

Luftfahrtforschunc 

Edo Aircraft Corpora%ion 
Engineering Abstracts 
The Enaneering Index 
Engineering Resort 
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P3 Tmrfungsbericht 
Proc. Canibridge Phil. 600. Cambridge Philoscophical Sooie’cy, 

Proc. Roy. SOC. (Lofidaj Roy& Society of Lonbon, Proceediw 
Proceed- 

R e  &M. Reports and Memoran& 
Rd4.E. Royal Aircraft Establishment 
RB Restricted Bulletin 
Rep. Report 

Em Jour. , Society of Rutmotive Enginsere, 

SIT Stevens Xnstituto of Technology 

JOuMlal 
S C i .  AbS.i;r* Science Absizacts, S e c t i a  A, Physics 

SOC. Mav. Arch. and Mar. Eq. Society of Naval Architects and 
Marine EqineerS 

UM 
USEMB 

W.R.H. 

2 .f .a.M.M. 

ZmWaBs 
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B e  merits of the f l y l q  boat am;-qapared. with -&me of .the 
landplane. The flying boat ie favored and crlticienne made in a 
preceding article (abstract b 3 d )  are answered. Qtiestfons of forced 
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were used, are discuasaed,  and the German technique of catapul~ing 
large  seaplanes and flying boats it3 described. 

' '! ! Jour. Aerd. Sci . , Nov . 1938, p . 38 
428. Gluhareff, Michael E. : Seaplane or Landplane f o r  Transoceanic 

Service.  Aviatian, uol. 40, no. 3, March 1941, pp. 38, 39, 
124, 126. 

Large flying boats are canpared with large land air tran8ports 
for long distance overwater alr~service.' It is believed that in 
sizes from 50 t o  100 tam the flying boat would have equal cruising 
epeed combined with greater pay load OF longer range  than a landplane 
of sfmilar size and power. Design factors are offered t o  show 'that, 
the pay load or range different ia l  should be approximately 20 percent. " 

429. Van Dusen, C . A. : Seaplanes, aad Nk~tional I+fense. : Conso&i48tpr, 

The caw3 for Urge flying, boats as  alitajcy',bcmbers 'is pre- . 

, .  

vol, 5., no. 12, Dec; 19b0,. pp. 9-+3, 67. " 

sented. While there wils always be landcraft for 'the ASr Corps, . , . 
landiw fields for large b'anbers together  with t h e i r  maintenance . 
and defense cost a l l i o n s  to provide. A map ehming. locations of .. 
water suitable for m e  by flying boats and seaplanee , w i t b n  the.. 
areas covered by aeronautical charts of the United Stakes is pre+ 
sented, Water takecoff and landing runwaye cannot be b l ~  .up and 
usually offer more area and fewer obetructions surrounding thek. 
It 18 suggested that large troop-carryfng flying boats would cabin6 
advantage6 of load, range, and wlder choice 0f.landin.g f ac i l i t i e s .  

*430. Post, George B.: SeapLanas m Land. Aviation, vol. 38, 
, .  . _  . 

AO. 1, Jan. 1939, pp. 28, 29, 84. 
Saae notes on landing of seaplanes on field surface with p 0 - y  

toons; properly executed landing resul ts  in no damage t o  seaplanes 
or pilot .  

, , .. .. . " 
I .  
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lmdplanes. The determination of the longitudinal and la teral  
metacentric heighix of seaplanee and fly- boate, is  doscribed In 
appendlces. 

.4'jb0 &we, A.: $cone Aspects of the Dqsign & S&+ing Aircraft. 
. .  . .  

: .  Jour. R.A.B., ~ol. XXXV, no., 245, May 1931, pp. 34l-363, 
DiocuaBion pp . 366-373.. 

Cowidere~tian i s  given mfiinly to hull and float shapes and 
chgraot,eristlcs, and the results of nwrous tank tests are given 
graphically showing resistance and -nt as fuactione of epeed and 
trim. The observed dietribution of pressure 011 a flat p l a n a  
surface at 10* trim IS plotted 436 a faly of c m e s  of congtant, 
pressure. %+float seaplanes and flying boats are conpared and 
the manner in which t i p  floats increase in s i z e  as the airplane i 8  
made larger i4 describe&. The effect of nonetandard atmospheric 

with the aid of oharts. A number of aircraft deai-8 are dfSCU6Bed 
anti photographs are included. , -  

ConditiOnS on the takc-oif of B fuing b-t OT Seapun9 is diSCUSE8d 
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Details of the deeign, engineering, construction, and perform- 
ance of the Blackburn '8.20 are given, The D.20, wMch was ccanpleted 
and flown in l g b ,  incorporates the patented feature of a planing 
bottom that is retractable. TRie planing-bottom portion of the hull 
ia.separated fram the main eection, on wwch it is mounted, by meam 
of a set o f  llnke. The Iiake are 80 proporticpled that in the extended 
position of the planing bottcon, the hull  and ving aeaume the beet 
attitude for take-off, while in the retracted posi.t;ion the planing 
bottcaa or pontoon fits snugly to the hull in atrewine oontoure, 
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*k65.' Nicolson, David: Design and Construction of Plying Boa'ts. 
,. 5 . Engineering, vol. 107, na. 2786, ey-23 ,  1919, pp. 681-686. 
.. , L . . .  
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Brief descriptions of the Short Cockle, Singapore, C 8 h I ' t t a ,  
Mussel, and Vrz1ett-a Eire given t o  flluetrate the historical develop- 
lnent of marine aircraft. The Meesrer. Short Br03.' t8& I s  described 
and techniques involved i n  testing seaplstnee m o d e l s  are aiacwsed. 
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GIWERAL 3XFORMATIOW 
Descriptions . 

The incorporation of i g o m t i o n  gleaned , f r a  tank t e s t s  into the 
final , a i rc raf t  design and construct;ia. 'i8.mentioned. 

{see aiso'adstracts k6,  411,  419, 438, 443,  448, 819, &a ) 

. .  . -  *. I ~ 

. _  . .  - . ! , . -  . .  , .  . , .  . 

w 3 3 .  Verdurand, A .  : Les c*uea' dfhydr&vio& ,de gros toplaage 
. .  . -  . 

(Large-Tonnage Seaplane EuuB) . LtAeronautique, vol. 10, 
no. U5, Dec . 1928, pp . 411C1416. . 

Description of startii&mechaafan"'of~ sdplanes; caparison of 
. .  . .  . .  

landings; eeaworth3ness. . .  1 . - . .  . 
. . .  : - - . .  . .  . .  . .  

I ." 
. .  

. .  I .  ~ng. r+, 1%9, P. m 2  
. .  . .  . .  
484. Hutcbinson, J. L.: Effect ,of Float  Setting on Take-Off and . ' 

r .  ' 

Top-Speed of the  111 F. R. ' &  M. No. 1487, Brit leh ARC, 
1932 

The effect of angle of f l a t - s e t t i n g  on the take-off time and 
top epeed of the Fairey III F flost aeaplane was investigated. The 
angle of float set t ing was v8ried frm 3' t o  8O referred  to  the 
luwer wing root chord. The quickest take-off w a , ~  obtained  with a 
float sett ing of 6*, which waa approximately the  design  angle of 
the Fairey If1 F. The seaworthinese wae satisfactory f o r  t h i s  angle. 
There was a negligible effect: of %he angle of f1oa.i; set t ing on top 

485. Cocsabee, L. P. ,  and Read,"R. E.:. The Effect of Various Ty-peq . ~ .  

speed. . -  .. . 

of Lateral  Stabilizere on the Take-Off of a Plying Boat. 
R. & M. No. 14U, Brit i sh  ARC, 1932. ..- . .  

Seaplan9a with a single hull are usually l a te ra l ly  unstable 
on the  water,  Stability is insured by-means.of.awcilialy--wi~-tlp 
floats,  inboard floats,  or stub wings. ' The relative efficiency of 
the  three arrangements fo r   l a t e ra l  q,$+biliqatioq is..qlcula$ed by 
using data partly fram model: t e s t s  Wd part- frk fuU.-scale tes t s .  
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Calculations were made of the the t o  tak.e-off over a range of 
grose weights. The suitability of throttled take-off teste for 
predictiw the Umiting weight at  which a mrmplane can take off I. 

The loee of hull efficiency due to  fittiw either inboard 
floats or etubxlng etabilizerer In place of' wiq-pt3.p floats I s  very 
great, and in this investigation  amounted t o  a reduction in  pay 
load of 9 percent and 17 percent, respectively, for a tak-ff' of' ' 

6Q seconds in oalm o ~ n d i t i o ~ ,  Errore of the order of 2 percent 

predlctlng the llaaximwn weight a t  which a eeaplane .can be taken 'off ' 

in a reaeonable time, 

486. Jones, E. To : The Effect of W i n d  on the Talce-Off of' Seaplanes 

Was iatre0tig€it%dm 

. m y  result if throttled tako-affs a t  nonnal Iced are used for 
* .  

R. & hi. No. 1593, British ARC, 1934. 
. .  

Take-of'f times were obaemed of three eeaplsnes in winds varyiw 
frcen 0 to 30 percent of the take-off epsed, and of one seaplane in 
winds varyin@r from 0 to 40 percent of the tak-ff speed and i n  tail- 
winde. The reeulte of the tests showed khqt the take-off' time and 
dietance of a-seaplane In zero w i n d  are giyen by the equations 

L 

c 

. I  

where 

% t a k e o f f  tW in aero w i n d  

SO .take=&" distance In zero' w i n d  

t take-off time in  wJnd of ve loc i ty ,  v 



.. . ,.c. 

: . .. b .  

Curves of lc+-Jresie-tame ra t io  as a function of percent of 
getaway speed are usuasly accepted as belng the bssk ariterion for 
oaparing the merite of different designs of floats. Curves of 



. . . .  

v speed 
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hump and leseeaed the amplitude of porpoiling during this period. 
(See gilgd isbstra6.t; 216. ) 

499. &ding, W, 0. A.: '.Theoretical Investigation of the Take-Off 
' .  Tfme 6F'Wngapore XI." R. & M. No,. 1412, Brit iah ARC, 

. .  

'r: +:. " - .  - .- - . -. ' .  . 

1932 . L . . .  . 

Cajjutations ' o f  the t a k d f f  tim of the Short Singapore I1 
fly&% boat were made t o  detemdne the effect of wag incidence 
for a gross weight -of 26, goo pounde no wind, and t% effect of * . : 
wind on the maxinm grogs Wight. at whioh the P l y i n g  boat could 
take off. The caarrputatfonis wePe Meed- ga -tank teste of 8 model of * 

the' h d l  and wind-tunnel %est's of a m&l of %he 'flying boat. x :  " -  - .* . .  -. 
The caloulated take-off tirces agreed well with the times 

observed for sevmlnorma1 take-off's of the f u l h i z e  flying boat. . 
The addition of a .virtual mass of 22 p e r c a t ,  of the load on the 
water In the calculations gave very good agreement between the 
calculated and observed take-off times, The results of the compu- 
tations showed that the take-bff tines would be reduced by 
1- second6 by maintaining best trim, and. tkt the time would be 
further reduced.by 2 s e c d s  by maintaining beet trim and by . 
increasing the wing incidence. Increaelng the wfnd speed from 0 
t o  20 miles per hour increased the maximum weight at which the 
flying boat could take off frcpa 32,600 to 34,600 pounds. 

1 
2 

*p. Crocco, G. A. : Tim and Dtstance for Take-SfP and Landing 
of Aircraft. L'Aerotecnica, voL. 17, no%. 8-9, Aug.Sept. 
1937, PP. -720.. 

Criterions for calculating the take-off and landing t i h e  and 
distance of airplanes and seaplanes are brought up to date by recent 
data on the variable pitch propeller, flaps, aerodynamic braking, 
and models of floats. 



*p1. a .  Schiauann, H,: Die Umpmhnung geumseener Abflugzieten und : 
wege' von Seef lugzeugen auf beliebige .Winde und Luftvlchtsg. 
(The Reduction of Measured T a W W  Time and Diebncs of 
seaplanes for any W i n d  an& ,Demi-Q of A i r ) .  Tech, Ber . , 
vol. 10, no. 3, March 1943, RepFiqt frat Jahrb.. 3942 der 

* deutechen Luftfahrtforechung, Lfg. 9. 

The time and..distanoe required for the take-off .of seaplanes 
are ihportant ,quantities in the ,perfomme of each type. .After 8 
ehort .dis,cuElsion of the prooedurger and the usual method used An .. 
t a k h f ' f  calculations, a. qmle approximating method l e  given, by I 

which the meaeuremeslts taken pwlng ta$e-oPq under varloqs weather 
COnditi~m6 can be reduced to other omditlam of aperatlop, euch a8 
no wind and ' sea-level conditions. Author 

c .. . . . .  . I .  



HYDROSTATICS 
Buoyancy 

, . .  The gross weight and the  longitudinal po8ition.of the  center 
of gravity of the model were varied by means of a weight placed on 
the' deck, Flooding of cnmpartments wae simulated by adding weights 
on the deck. The weight o f - the  additional  weights was q u a l  t o  the 
lose of buoyancy of the flooded capartments and the  resultant 
center of gravity of the weights was direct ly  above the  center of 
bubyancy of the flooded portions of the flooded  cmpartments. The 
r o l l i ~  moment wa8 applied by means of off-center  weights  or by 
forcet3 directed upwards. The vertical  position of the center of 
gr&vity:wae not t o  scale, but i t a  effect wa8 corrected for i n  the 
rolling t es t s .  . 

*%3. Anon,: Studio  sistematica alla vasca de i   ga l leafan te  a 
ecafo  per  idrovolanti  (Systematic  Study of 3uoyancy of 
Flying B o a t s ) .  Rendiconti Tecnici de- Geaio Aeronautico, 

1.. ' .: ; vol. 14, no. 3,  Sept . 196, pp. 1-14, 

Details of hydraulic tests of keels numbers 16 t o  45 (second 
seriea of exgerIment8) as t o   s t a b i l i t y  and buoyancy with  character- 
i e t i c  curves for each group. . .. 

En$. Ind.,. 1926, p. 332 

. . .. ." - 



IA the propoeed design, a universal Joint give6 the tip float 
freedan of movement in a vertical and horizontal plane. The tail 
f fn keep0 the float autcapatfcally head on to the flow of . the water, 
and in the air, h&d to the wind. Small stub'winge give the float 
the necessary longitudinal. stabi l i ty  in the water, otbmiae, as 
the float is free on the universal Joint, it would. be inclined to 
hunt in'tbe water. Retraction of the float lnto,the wiw 9s 
recammended , 

506. Anon.: A New Idea for Flyirq4oats. The Aeroplane, vol. LVII# 
, .  no. 1478, Sept. 21, 1939, p. 370. 

, .  A hi& monoplane w i n g  curved down at  ,a aharp dihedral angle, 
on each aide of the huU to meet the water level frrm which it ' 

r i m a  again with a sharp dihedral  t o  keep the w l n g  tips well d e a r  
of the water l e  proposed far use on flying bmts t o  provide tram- 

a11 tendency Lo heel ie eliminated. I , 

507. Anon. : Report on Static Stability Study, BAC Rep. No. b-4230, 

veree 8Wbflity. It is 8tated -% the drag iB.rf3dUCed &Ad t b t  
. .  

M Y  1939. 

The reeulte of' a U  inveeti@tione of the hydroa.l;atfc rolling 
stabi l i ty  charactsrietice of the Bae ing  33.4 flying boat a r e  corre- 
lated in the faygn of curves of net righting ntcnent plotted sgainat 
mglo of heel. Curves of ppsettgng moment due t o  crom winds of 
various d o c i t l e e  ere giirexG' 

r ,  . - 
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EYDROSTWCS 
Stability 

508. Ferguson, E. A., and Poaner, E. C.: Rolling Tests.. Model. and 
Airplane. BAC Rep. No. D-194, July 1938, Revised Sep%. 1938. 

The stat ic  rolling etability of the Boe ing  314 flying boat WEts 
investigated a t  several w o s s  loads by tests of the Pull-size flying 
boet and of a L-size model of the hull  for the following configura- 

tions: original stub win& a t  7.5' dead rise; and stub w i n g s  at  
4.5O dead rise with &inch extension a t  the root., Tests of the 
model were also mado fo?? t@e 4 t t e r  con$iguration with V-bottom 
floats under the %ips of the stub wfnga. 

"509. Wolf'f, G. : 8ohwi.mqstabilit~t des Z e n t ~ a l s c h w i n r m e r f l ~ = ~ ~ ~ ~  
Bought V - 8 w  be i  Lkgfa- und Quemeigung (Water Stability 
of the Single lflaat Vor@t V a s  Seaplane' dw'ing Loxi -  
tudinal and Lateral Inclination) .' UM go. 432, Z.W.B. 

10 

The hydrostatdo stabi l i ty  is determined for a Vought V-85-C 
seaplane. The tes ts  included lateral .and longitudinal,.  inclination 
on a model for 2100. &d 2 3 0  kil- ,(4630 and 5070 pounds) 'groes 
weight. The effect 'a? the vertical location of'the w i n g  f loats 
on lateral  stability is also examined. It is found that any rafsix 
of the wing f loat8  has a bad effect on the stability about the 
longitudinal exie. . . .  . . .  Author 

" 

"510. Laute, W, : Schwmtabilit& eines kleihen Seeflugzeugee 
. r  (Slos$iw Stability of a Small Seaplane). Teoh. Ber. 

vol. 10, nol 4, April 1943. Reprint fram Jahrb. 1942 der 
deutsohen Luftfahrtfarschung, Lfg. ll. , 

Data on hydrostat.ic Eltabiiity teste made In the node1 towing 
tank and on aercdyzmnic force t e k t e '  in t6e wind ' t m b ' l  are evaluated. 
The purpose of the.paper I s . t o  deternine the windspeeds which can 
be practically withstood. By'repreientation in a dimensionless 
form, an extrapolation bepanes possible for  simflar aircraf t  of 

"511. Anon. : Stability of. Seaplanes Afioat. The Alrcraft Engineer, 

.. . . 

,. . different - gross weight. 
. _  

Author 
. -. . , . .  . .  

. . .  
V' . _  , . . :, - r  r 

supp. t o  Flight, vol. 21, no. 22, May 30, 1929, pp. 49-41. 

Notes are given which may be of uae to aeronautical engineers 
when planning  disposition of floats In seaplanes or flying boats; 
accurate estimate can be-made by methods given, in order to find 
righting oouple that will be available to counteract any upsetting 
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EfXDROSTATICS 
Stability 

... 



HYDROSPATICS 
Stability 

. .  

. .. 

b 

. .  
- .  . -  
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*53.6. Brme, A. D., Moullln, E. B., and Perklns, A .  J. t Added ' 

Mase of Priems Floating in Water, Proc, Cambridge Phil. 
Soc., vox. 26, April 1930J pp, 258-272. 

. :  

A ?Loat% body performing free simple hannonic vi.brations:- 
In a.vertlcal plane creates a field of pulsating current flow in 
the liquid, and the total kinetic energy of the whole moving aystem 
corresponds' to  that of the floating body with an enharmed m a s .  
The added m ~ s a  of rectaqplar and triangular.prisms  floating In . 
water l e  found in conneotlon with an investigation of the natural. 
frequency of lateral  vibration o f  a 8hip's hull. The ewerimental 
values are compared with those yielded br calculation. 

Sci. Abstr, 1930, abstr. 3006 

317. Brahmig, Rolf: Experimental Determination of the 2ip3mdyrramic 
Increase in Mass in OsclJJating Bodies. Trans, No. 118, 
D.T.M.B., Navy DepQ;:,'Nov. 1943. 

I 

. The methods for determining virtual mass under conditions of 
linear and vibratory motion known up to the preemt are brfefly 
described. For the study and numerical representation of purely 
hydrodynamic Inertia effeuts on oscillating bodies, a simple test 
method for forced  vibrations is r8pWtbd and' illustrated by tests 
on vibrating disks.  In oonverting the reeulta of model teqts to 
full scale, principles o f  eimllitude m u s t  be considered. Thee are 
given for the simplifled case of 8 ship propeller YibratLng har- 
monically parallel to the f ree surface of an undisturbed fluid. 

[The possibility of cavitation I s  not mentioned.] 

73.8. Barni l la ,  E. G.: ~ d r o d p E U n i C 8  of Boat8  and Bloate. Vol. K C J  

Div . €3. of Aerodpunlc Theory, W. F. Duraml, ed. I Juliua 
Springer (Berlin) 1936. 

A r6sw' of the hydrodynamlo phases of' martne aircraft pen- 
f ormance is given. 

Chagter I givea a general view of the conditions imposed on 
seaplane6 at rest and during take-off and land-. Mute ier made 
of the eignificance of the  step and the part it plays in facilitating 
take-off. 

Chapter I1 describes take-offs and landinge under various wind 
and water oondltlons: Graphical representation of takb-of'f by llbeane 
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General 

of curves of thrust, resistance, and t r m  mment plotted against 
speed is shown, and the detemination'of take-off time and Ustance 
from these curve8 is deecribed. . .  

Chapter I11 contains a m e  detailed account of' take-of'f and 
resistance. The wave formation produced br.a seaplane cz planing 
surface in mtion alorg €he surface of the.water.is Bisou6sed. A 
discussion is given of the take &f of a ladderlike .series, ofa vanes 
at constant trw, a d  of a ocanbination of wing and 'planing Burface. 
Results of experiments on p l a n a  awfacea by Frow5e' and Sottorf, 
and on p r i m t i c  floats are'discueeed. The effects. on resietance 
of beam with constant length and of center-of-gravity  poeition are 
mentioned. . .  . - . .  . 

The difference8 'betyeen landplanes a* eeapla&e with refe- 
once. to-the  aerial portldns are dfsdusserl In,ohapter IV, and dif- 
ferences and analogies between'formi for'seaplams and planing 
water craft  are discuased In cha2ter y. Chapter ,a oon ta tne  a . 
deecl'lption of~calculations of Buoya~cy and statio stability. .The .a 
directLoaa1 stability of a seaplane' when &rifting, moving forward 
under pow8r, and being towed are discussed briefly in  chapter VII. 
~esult6~of~Iiumpler*s method of' debmining the principal 
characteristics - w i n g  area, gtructural w e i g h t ,  and paylaad - of a 
seriee o f  flyiw boat8 of varying gross weight 831'8 conpared with a 
series built 'by Dornier In chapter VIU* Procedurea and equipment 
used in tests of reduced-ecale models, and water presmre.distri- 
bution on a hull are dieouseed in chapters IX and X, respectiYely. 
The desirability 09 more cq1eta.theoretfosL f3O'lutiOlI6 of the 
two-dimeneioaal and three-diraeaeibnal &aning proceeses and Sottorfte 
analysis of the frictional,  induced, arid wave-rpaking c.anpoAents of 
the total resistance form"i;he conten-@ 'of q+apter XI. A bibliography 
is given of' some reports pulillshed beiiweea 1924 and 1935. . 

519. Lower, 5. H,: The Eydrodynamics .of Marine Aircraft. Jour. 
. RaA.S* vel. XXKVIT, I%. '269, May 1933, pp* 42-34. 

. . " .. 
The hydrodynamics of marine alrcraft is presented in a general 

. .  

form and. the development and description of seaplanes, model .testing 
apparakus and'result8, dpami'a stability,  and $@,pressure diatri-  
bution on planing surfaces are dSscus8ed. . .: . .  .. , 

. ._ . 
. , e , . -  . ... 

.. I . .  . ,  - .  
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"523 . W.oUf, Q. : S c h y i ~ s v e r 6 u c h e  mit ehen  Zweiechwinaner- 
flugzeug vrgg Mushr HQ 159 auf dem Was'ser e ~ c h l i e s s l i c h  
Modelluntermch-n [Vibration Teste . ori a Twin-Float 
Seaplane of the !Cme He 59 iw the Water, Including Investi- 
gations of the Model). ' FB No. 846, .Z .W.B. July U s  1931. 

The values o f  period and damping of' the n&ural oaoiUst ion  
that are decisive for gudging the behavior of a twin-float seaplane 
on the water are determined for sseady conditions. The natural 
oscil lation in moving forward.waa investigated on a model; a faster 
fading.of the  vibraticn amplitudes wlth'increaaing velocity was 
ascertained. Similarity coae$deratlone permitted the conclussOn 
that a aumericalapglioation of the model, reeults obtained thus 
far to the full-scale model 58 not permissible. Fuktlieb. acale 
tests are neceaeary for elucidatiim of the ruh of appliea'tlon.. 

, (See abstract 521. ) . .  

*si. Holzapfel, 'A. : Seaworthilnese Tests of the RohrbaOh'."Roanar." 

. . .  - - Author . .  . .. . - , ,:.: - -  

- J .. ' -Flight, vol. 21S no;-&, Jan. 24, 3.929, ipp 5 H l ;  . 
,1.: 

During tests, wind was northeast,  strength 6 7 J .  and seaway in 
-.open m a  was. 6; i n  NeusGdter Bay eeawaya of 3# 4, and 5 could be 
found by choosing suitable distance f r a  coast;  collapse of 
board s t r u t ;  plane rolled  into Neustadt In crose-sea under her 
own power, I " 

. .  ,. . I  , . . .  
. . :! ." 

Ex.. ' a d .  1929, p 163 

9525. Johnst, A. W..: . Skfp Reslatance' and the Rams Fsrlaciple. 
IQineerix&,vo&. .. - CX, no. 2856, a p t .  24, 1920, ppb 395-397. 

Critical study o$-suggestioa of CIiarles Ek3ada Rams to British 
. - .. 

Adniralty to adopt stgpped Inclined plane@ as bbhape of hottam of 
ship6 with a view to biO'reasing speed. Suggestion was made to 
Admiralty in 1872 8pd has been since exmined theoretically and 
experiqwntally. , ' 4% . 

. .  
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"-9'. WeinYg, .F.': ,Der Auftrieb der .ebenen GleitfBche (The L i f t  
.. - - of a Plane Gliding Surfacg) . W.R .H. 18 Jahrg. 3 Hef$ 9, - c  

. .  . .  ' . '. April 23,. 1937. - i; . ' 

. -  . -  
After disc.useion of sane of the principal.  solution possi-' 

biLities of the ~kning plate problem, the most impar'tant. for' the . - ' 

flat planine; surface was c.amied out with the. help of, the 'hod&-, . . 
graph method. A qthod  for the calcuUtfon of optionall$ cukrved 
planing surfaces was describea. 'Ti16 'experimen~l results were 
cr9apared. with %he dimple theory. 

. .  

.;' . 
I. 



Review of theoretloal. and experfmental etudies -of &%d&ng with 
special reference to gliding on water. Bibliography. 

. .  

9 3 3 .  Barrfllon, C.: Gegonwaertiger Stead der theoretieohen 
.qrbg.Lten ueber Gleitflaechem. W.R.E., voll 13; n o r  15, 

* .  .. . Aug: 1, 1932, pp. 225-226. 
, . - .. 

. . Theory of, skbmors; author produoes simple expression far 
reatstance; usiw thoory o f  Lamb and Hoguer, he oap3res aotual 
wave eystem with theoretical; good agreement found for deep water 
but not eo good for elasllar; ccmqa.rison with Pavlenko theory. 

. ,  

The tw~ilmenelohaf. gliding of a semI-i@ini* plate otl the 
6uxf'ace of a stream of' f in i t e  depth I s  examined. -The lift L in 
terrms of the ra t io  D/H, wha:*.'e Ii is the depth of the atream a t  
inf lnity upstream, and D is the height of  the. trailing 'edge of 
the plate above the surface o f  the stream, i a  calculatedr..-In 
gsrtlcular It ie fquntl that the trailing edge cannot be at a,heigbt 
of.more than 0.07 E approx3nately, above the upstream fluid surfaoe. 

. - .  

. .  . .Author 
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HYDRODYEBAMICS 
Suetentation - Steady PLaning 

In order to determlne the valuee of liftJ drag, and moment of 
a eubmerged flat plate, it ie rreceseary to deternine the mean 
relative retardation faotor and the ratio of the actual wetted 
length tu the length frm the step to the interaection of the 
undleturbed'wat,er.surfacs a8 a function of the velocity, angle of 
attack, and aspect ratio. Rather than t o  atibapt a difficult 
theoretical  mlution, the t e s t  results of Sottorf (abstract 8 2 )  
8re errtployed. and. the curve8 are presented; . The effect of Reynold8 
number on the lift-drag ratio and. best trlm is dZscuscled and I U u 5  
%;rated graphically. The ccmputed reaistRnoe o w e  of a seaplane 
ie given to show the contributions due t o  hydrwtatic forces, 
friction, and form, The computed results are canpared with experi- 
mnt and the correlation l a  omsidered good. 

*534. Hselrlree, E.: Liukuveneen Laekaminen. Teknillinen 
Aihkauslehti, vol. 22, no, 7-8, JtiIy4u.g. 1932, ppo 336-339. 

Method of' designing hydroplane of minima reslstancej tota l  
8um of resistancle can be figured in  tsimple way, also l e tq th  of ' 

gliding surfaue and point o f  influence of forces; exmqle proving 
validlt;g of calculation. 

Ew. Id., 1932, p. 849 

*535. Green, A. E.: Note on the Gliding of a Plate on the Surface 
of a Stream, PFOC. Cambridge Phil. Soo., vol. XXXIf, 
Pt. 2, 1936, PP. 244-5% 

The two-dimensioleal  gliding of a plane plate  on a etrean of 
infinite depth io discussed suathematPcaUy. A canplete solution 
for any angle of IncAdence of the plate  OA the stream is given, the 
reeulte being expreseed in terms of the length of- %he plate, The 
motion is supposed to be eteady and gravity is neglected. The 
plate is taken a8 at rest, a d  the stream ~ m p w e s  on it BO that 
it leaves the trailing edge wnocsthly and, forms a spiay a% the 
leading 8Qe. 'The. solution i e  obtained by ~ 8 a n 8  &'$he Sahwarz- 
Chrlstoffel tranefmmtion. In Wagnerts solutlm, the lift 
inoreases linearly with the epray thlclcnees, 6; in the preeont 
solution as 6 inoreaees frarp 0 to m., the lift incre&ses t o  a 
maximum and then deoreases t o  the finite limiting value of the 
olaesiml. Raylelgh flow, 



A t  low speeds the weight of .a planing  boat i B  supported lpainly - by the static l i f t .  The faiter %he -boat moves, t he  greater the 
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Sustentation - Steady Planing 
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EYD9DYIWICS 
Sustentation - DPsteady Plan- 

. ; ,  

94.  Mago, Wilbur L, : h a y 8 i S  and ModIf3cation of Theory for . .  linpact of' Seaplanes OA Water. NACA TN ,No. 1008, 1945. 
* .  . '. . 

An analysis of available theory .on seaplane Sapac$-.api 'a 
proposed modlfication  thereto are presented. In previous methods 
the over-allmcanentum of the float and virtual: mas6 hqs. been 
assumed to r-in constan_t during the impact but t h e  present . 
analysis shows tbt this  assuqti'on. ia rigorously ,,correct on32 ' 

' ' . i r h e r i  the resultant velocity of the fIoat is  nomalto the ked. 
The proposed modification  chidhlg  involves  coneideratipn of the 
f a c t  that forward velocity of the seaplane float cauBes maentum 
t o  be passed into the hydrodynanlc d m s h  (an action that  is the 
entire  coneideration In ,the case of the planfng float) and % o r b  
sideratfp of. the fact that, 'for an impact with trfm, the rate of 
penetration is determined not only by the velocity cmponent noma1 
to the keel but al-so by the velociky aanponent parallel t o  the 
keel, which tend6 to .reduce the penetrfitim. 
" . .  - 

. . -  . . .  - 
. .  

The analysis of previous treatments lnoludes a discussion of 
each of:the important  contributions t o  the SOlUtiOn tb the impaot 
problem, :The dsvelopmsnt 09 the concept aP flaw in tramverse 
planes, the m'canentura equations, the aspoct;ratio  correctSas, the 
effect of the generated. wave on the  virtualnrase, the di6tribUtiOn 
of sukface pressure, and the  conditions for &ximum Impact force 
are discussed in d e t a i l .  *kt t;reatmnts'based on flaw i n  longi- 
tudinal planes, as for.bodies of very high a8peo% ratio, have been 
amitted. & m e  they seemed to be of no interes% for the problem of 
the typiCal float. 

, .  

"- .The'lmpmentum passed t o  the dcwnwash is evaluated a8 the product 
of the mhmentum o f - t h e  flcw in  the tramverse plane a t  the step by 
the rate a t  which such p@nes slide off the step, S-18 eguatiorre 
are  giqetr that permlt the  uee of planing data t o  evaluate empirically 
the maneaturn of the flow In the traneveree.plane a t  the,step.  On 
the basta of such studyr modifications of the general equations of' 
the prevlous theory is supplemented by substantial improvament in . 
the  formula for the manenturn of the flow i n  the plane element. T h i s  
improvement can be made because the flow in the plane i.8 indopendent 
of the flight-path angle, . 

- .  

Experimental data for planing, oblique impact, and ver t ica l  
drop are used to show that the aacuracy of the proposed theory is 
good.. Wagner's theory, which has been the most popular theory up 



HYDRODYNAMICS 
Sustentation - Unsteady Planing 

"95.  ~ydow, J.: 'Ber;s'chnung der ~ ~ o s e k r i l f t e  fiir sngegestufte 

.: . 193.5. 

.! , . Gleitb&ien (Canputation of Impact Fomes for LongitudlnallY 
' - Stepped Glia- Surfaces) . 33 no. 433, Z.W.B., S u 4  31, 4 

f .  
The .impact forcee a the bottam of floats may be cm&mted by 

-;a -special procedure mploylng Wa$mr*s ,theory, In several examplee, 
. %;be step impact forcee are detedned  a6 a fmtica of the wetted 

width of the boat bottcm. The llnwrly keeled, lcagitudimlly 
etepped b o t t w  are c a p r e d  with the Xinearly keeled bottcpns of 
unffm depth. In rnoet.cases, greater impact forces art3 obtained. 
with the stepped b o t l m .  ,The catputations a l s o  indicate no 
superiorlt~r over b o t t w  without longitudinal step.8. Blared 
b o t t m  develop greater empact forces at the b e g l a w '  of c a & c t ,  
and smaller forces at the end. ' ' A u t h o r  





3 



length, f in i te  length of the, hull, dead rise, and the ela&icity 
of the hull bottam. The application of the results to  practical 
problem is discussed and examplos are given. 

. A qualitative eat9mattlm of the impact forces 011 a f3.yIn.g- 
bost b u n .  ie 5tternpted by prqceedZng in a manner similar ta that 
wed by vw1 ELamaa'n (abstraot 93) . A simplified c88e of a &dgd- ' 

shaped body dropping verticsl ly  into a wedge-ehaped wave and tB6n 
In still water has been coneiderel. The results of 8 congutation 
are cqnpared with experimental resulte. [Poor agreameat is 
obtained. ] 

. .  
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underway, the hull is supported above .the wahr by throe laddelr- 
like sets of hydrofoils., The hydrofoils are set at a dihedral 
angle so that "reefing" or the variation of immersed area with 
depth of immersion is apooth and cantinuous. A fourth set of .. 
hydrofoils Is mupted at the boy t o  prevent the bow frm dlv- . 
8nd to help. lift the hull at low apeeds.. . The craf t   r ides  smoothls 
even at high speed in  .waves abdut 'ir feet high, The top' speed is 

about; 70 milee per h&. . . . .  

*5&*. Anon..: Hyd~dymmio Support of Seaplanes, Le6 Ailes, May 2, 

, .  ' 2  

:19M, p. 5. ' . . .  7 ' .' 
. . .  I 

Immersed' vanes located on seaplanes and wing on or   i n  the 
water'do not present improvements for take-off, and, in particular, 
theF increase drag in water and in a&. It would be possible to 
make.tham retractable during fllght, but these vanes are also said 
to be sensi t ive  to  the phenca~ena of cavita.t;ion and to ma 'the risk 
of deteriwation upon encountering bodiea.floating between the 
two wa&es. 33. Worley, however, la an advocate of this arrangement 
which, he guarantees, w o u l d  consti tute great progress in =rim 
aviation. -. - 

c -. 
\ Question of whether hydrodyknfc support bg lmmersed wings on 

or in   the  water  can improve take-of'f :of,eeaplaaes is briefly'dis- 
cussSa with quotations Fran a paper by B. Worley and brief refer- 
ences t o  and 5llwtraticme of early inventions by Borlanini; ,Guidord, 
Stem,  and Pegm Dwrtng hydroplaning the floats of seaplanes fsret 
ris.ing higher out of the water, have furtliejf c a t a c t  wfth the 'Water 
only on tho edge of the atep. To elwrrate this cbntact, B.  Worley 
proposes . t o  install immersed vanes under'the flmts. These wings 
or  vanes'would guarantee a. higher lift than a t  fu'mished by %he 
floats, because on the f l o a t 4 l i f t  i s  due to pressure exerted OD 
the-bottan of the float while the immersed vane w i l l  be stressed by 
a positive preesure on the bottam part and by a .negative preesure 
on the' upper part. . It would also facilitate'landing. 

Jour. Aero. Sci. , July 1940, p. ,411 

*561; ,Meacham, William M.: .Hydroplane Boats :  Latest Type of High- 
Speed Craft. Scientific American, March, 3, 196. 

An f l l u s t r k e d  a r t i c l e  describing writer's .experiments with 
submerged planes whioh Ufted the_ hull of the boat out of the water, 
thus lessening the r&s$&ance. 



"" . . I  * .  
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In order t o  get the boat t o  unstick, however, a t  least 3q3i'' 
700 horsepower is required, the horsepower diminishin& rapidly t o ,  
600 a8 the boat hull  lifts olear. ' .. : - .. 

, - L.. . . .  1.. 

This power reserve could be' reduced'if tlm angle- of incidence 
of the hydrofoils could be al tered ao 6s t o  lift the boat at 8 
lower speed. Apart frolg mechanical. dif Sicultles, this ihtroduces '.' 
the danger of cavitation. 

From the shape of the power c m e s  it appears that hydrofoil 
boats can only be jwtlfied if opexpted st maxfnnun speeds. A t  
intermediate speed8 the boat may tab considerably more power than 
a normal boat. If, therefore, a large speed range is requimd, it 
i s  essential  to provMe some method of fo lang up the hydrofoil 
surfaces . 

(see also abstracts 

568. Wolfe, C. Mor 
-. x . .?.. 

A n  analysis of the .results of general'resistance t e s t s  of 
8 p i z e  model of the B o e i n g  XPBB-1 flying bmt mde a t  
Langley tank no. 1 shows that the expression of the  relationships 
between lifti; resistance, and trimming moment in the planing condi- 
tion is e'implified by the use of coefficients similar t o  those used. 
i n  aerodyasmics. This eimplification f o ~  the triming moment does 
not occur when the  afterbody is wetted. The following e-vression 
for the Wt of the forebody In the planing ,condit$o$  with' the . 
chine6 'wetted is derived: . . .  

L = e V2b2($3 d 0.65 
. 2  .: _ .  , 
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570. Anon. t Bureau of AerQt1aUtiCt3 Design No. 71 - 2nd Alternat ive  
Lime.  Madel Bqerimente. Rep. No. 223, USEMB, May 1929. 

Specific free-t+trSm a,nd fixed-trim resistance  test8 and ' 

tests of the lon&tudinal and lateral hydrostatic stability were 
made i n  the U. S. Experimenkl Model Basin. of a L-s ize  model Of 

the second alternative hull and OriginaL auxiliary floats of the 
Bureau of Aeronautics deeign no. 71 flylng boat'. The results of 
the teats  are given i n  graphical form. The hydrodynamic oh- 
ac ter ie t ics  of the model are ccqared with those of the ,original 
and first alternative  hulle (abstraot 579). The greater reSi8tanCe 
of the *second alternative hull i e '  cauaed by the  fncrias'ed angles 
of dead r i s e  and afterbody keel, ' 1 .. 
J71. Anon. : Bureau of' Aer-qtioa Des$@ No. 71, &. I= &"k: IV 

' 16 

. .  

. .  
I .  . . . .  

Hu'lls. Experhnts w i t h  Models of  . Bep. Fo. 240, USEZ@, 
. N o v .  1929. 

. .  . .  , .  . 

Specific  free-tb-trlm and fixed-trim resiatanoe test$'--and 
. . _. 

t es t8  of the longitudinal and lateral   hydrostatic stability were 
made in the U, S. Experimental Model Basin of L-size 4&0lEl bf 
the Mk. I11 and Mk. N hulls an&' auxiliary floats of the Bureau of 
AerQUaUtiCS design no., 73. flying .boat. The resul€s' of the t e s t s  
are given in graphical form; The hydrodgnamic characteristics of 
the models, are ccslpared with those. of the original (aba$ract 519) 
and ,second .. : I. alternative  (abstract  '570) . .  models. 

572.. Anon. z Bureau'of Aeronautics Mark. X Float  ,- 02U Series. 

- * .  .. 
. - .  . .  . -  16 - 

*: 

a .  Experiments with a Model of, Rep. No. 394, USEMB, Jan. 195. 

Specific free-to-trin and fixed-trim resistance tests and teste 
of t h e . w o s t a t i c  Longitudinal s t ab i l i t y  were maae in tb U. $. Experi- 

'mental M o d e l  Basin of a L-eige 'nodel of the Mk. X' float for the 
Vought 92U deapbne. The resul ts  of the 'tests are given in graphical 
f m. The bydrod,ymmia oharacterietica of the Mk. X float are cazp. 
pared with those of' .the Mk. V (abstract 613} and a,. V I  (abstract 61.2) 

573. Anon. : "Bureau of Awonautios De.efg~i No. 71 Hulls, Mark VI11 

. .  

8 .  

,f loat6 ... 

t o  Mark X I  Inclusive. Experiments w i t h  Model6 of. Rep. No. 335, 
USEMB, Sept.. 1932. , .. . . 

*. 
Specific fbe-toltrim and fixed-trim reeiatanoe tests and tests 

of the hydrostatio  longitudinal  and.lateral  stability were made in  
a '  



C .  

, . ^ .  . .. , . 

84 NACA RM No. L7J1.4 

- 





86 

boat. The data .were requested for use in the cconputatlon of longi- 
tudinal stabY.llty.derivatives. The results of the tecta are glven 
iq,the famn of curves of trixning mcment, draft,-and resistance 
plotted against speed. The results of hydrosMtic trmnIng4icsnent 
end draft teotle are also given. The a?ccuraCy of the drdt measye- 
mnts .is. dlecussed. , .  

583. Sottorf, W .  : Der IWG.Elnheltsschw~r; Versuchekgebniase 
der Fantilie 8 ,  Modells ,17, 18,' uhd 19 (The DVL Single .. 

B2.oo.t;; Experimental Results with the B Family, Models 17, 
18, and 19). FB No, 69, Z.W;B. (Available as Rep. 
Ro: 2~416, W A C .  ) 

- 

.': ' 
General. fixed-tr5m resistance tests  were made of a famd4 of 

float models with angles' of deed- rise excluding chine flare of 25' 
and length-beam ratios of 6.04, 7 . p r  and 9.19, The models were 
derlved,;frcin DvJt &. (abstraot -5861, and DVL 8 (abstract S T ) ,  
thereby betting up' two related families of floats. This results 
are presented graphically. 

' .The .results showed a decrease. in spray with increase in length of 
model; The spray oondition of the family of models with a greater dead 
rise was 88 satisfactory 88 the family of models with Lower dead rI88, 

L ,  
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the f irst:part of. the  report.,  the new methwd is..derscribed and the 
results of a c a p l e t e  series of eqbr2ments carried out i n  the 
Guidonla tank are gtven (load, speed, drag, trim, track) . . F r c m  
these a genera& pioture is preeente& both.of'&he experimental, 
di f f icu l t ies  and of the wid,e .choice.of. data open to the designer 
and the mathematician. . . .  

. <  . -  
. . , .  . .  . _  . .  

.::.- . , . Jw. R.A.S., .1941, p. , 3 8 7  ' ' 
. .  . ... '. 

*591. Sottorf, W. :' Experimentelle Untersuchungen 'iiber das GleiCen .::. 
VOA Wasserfahrzeugen (Experimental Investigations a the 
Planing" Seaplanes):. FB-No. 234, Z.W.B. . I '  

. i .I 

For ca&s,ck .with'the.previously  investigated hydroplane 
. .  

for&, three more form8 tha t  were provided with longitudinal  steps 
were investigatod as we1l:as t&ee .farms, with different" angles of 
dead ,rise. Accord-. to t h e  t e a t ,  the  longitudinal step has- no 
advantage 8s far as resie-nce is concerned. The exper$nents with 
variqus keel forms d&nstrated  that the characterietlcs, of the 
lif'%- and drag forces are determined by the forward part of the 
bottcnn, which has the greatest curvature. Author 

592. Anon. : Expn5menta t o  Note the Effect of Varying the Depth 
. .  . , ... of the Step on a Seaplane Float. Rep, No. 1'70, USEMB, 

. .Jw 1 9 7 ,  

Specific  resistance and hydrostatic  stabJlity t ee t s  were made 
a t  the. U, S . Experimental ModeL.Basln of a model of a seaplane 
float. .with .varying depth of. etep, :Two. series of ccmfiguraticms 
were used; one in  which the dead rise was held constantj the  other, 
i n  which the dead r i ee  was varied while the  depth of' step a t  the 
keel was held .cow&ant,. The height d the stempost,. aiXerbody. . ' 
keel .an&e, and dead. r i s e  st- the sbrnpoat  were held constant 
While the..*qf?erb@y bottcan near: the  step was warped .to form the 
different dq ths . . o f  .step.. It found that a ,aha.llm etep was 
beet a t  low speeds, and a deep step was beet a t  speeds where the 
tail was clearing and the.mcdel m a  beginning to plane. A t  high 
pl8ning. .speeds, too deep or too .sbllow a. step'waa undesirable. 
The .aptDwu @e.pth, of eb ,p  yas, about 7 or 8 perc'mt of the bean. 
previous experience has shown that an.increas8 b afterbody keel 
angle or  a decrease in  Length-beam r a t i o  aUows the use of a 
shallower' step . . . .  . * . , .  . . *  . . .  
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598. Jarvcii~,''&mr$e A. : FrLe-tcdErIni Reeietanoe Test of Mobela of! . " 
the F l d t  of' the NB-1 Sea$iene wfth antt'wlthout Widing' 
Surfaces on the Bottom of the Barebody (NACA M o d &  153C . , 

and 159) NACA MR, Bur. Aero., June 23, i943. 
Speirific he-to-trim ree'istance 'tests were made in Langley I 

,tank zio. ai o f  a &alee mbdol of the. flat of the MB-1 seaplane, 
to determine the effecte bf changing from a forebody with corpetant 
dead rise to one with a warped bottom obtained by fncreaelng the 
angle of dead rise towarde the bow. The mdel was In two parte: 
the bow mction, which camprieed about t w w t h l r d s  of the forebody; 
and the .hain ~eot ion,  which Included the afterbody and the a f t  end 
of the forebody. Twa bar section6 were usedr orre with constant 
angle of dead rise and the other with a warped bottom. The effect 
on reeistancm o f  the forebody warping was negligible. A t  low 
SpeedR the sgray of' the model with the warped forebody was higher 
than that of the model with owatant dead rise. (See also 
ab&mot 629.) 
599. Hamon, J . :  Further Measwements of the Full Schle Water 

. I  

4 

Reeietanue of a IIIF Seaplane in SteaQ Motion. R. I% M. 
NO. 1806, Britieh ARC, 1936. 

The reeistaaoe of a Fairey 1x1 If eeapSane in steady motion was 
determined  by;oleapJuring the resistance of the . f l@te  wlth respect 
t o  the fuselage. 'Three f lab  setttngs were ueed 'in. th9, tests; ' 
.full up, n d l ;  an8'full down', The dpnamameter' deecrlbed ' In 
abetract 608,was m c d i f  i ed  to  permit. the accurate measurehrit of 
reelstance at Im..epeeds. ,The reelstance measure6 w$$h tbe modlfled 
dynamometer agree8 closely with that obtain& 'previously 
fabet;ract:&8) -beflectlng the..flape deoreaaed the l k d  oh tho 

600. Pai.klnso~+, John B . , and Ebert, John W J r  : : Further Tank 

' Modelrsl.:7&; "764, 7 6 4 ;  7643, and 7". M C A  MR, Si&. 

Water and the X'96f&I.t;anC8, 
a .  , I ,  . .., I 

Tests qf a Model of .the XPB2Y-1 Flying40at Hull - EJ.A.C.A. 

Aero., J u l y  22, 1.938. . . -  . .  

Speciflo 'free-to-trim resfstanci tbsts we28 mads 'in Langley 
tank no. 1 of'ee%xil modificmtions of'a E. -+%e ] *&e$-:of . . .  the . 
hull of the C&eol&ated XlB2Y-1 flying boat ( s b 8 t r b t  :k48). T.he 
f iret  model for these teste  had the chine f lare  removed frcan the 
afterbody and the etep moved forward from $he position in 
abetraot 648. Madificationu were made by. sudcemively adding 41 . 



I. . - i.. 
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, In addition to the usual me8surenientls of. re8istance and trimming 
moment,' mba,eruramente were made of the length . o f  the. planing bottam 

. ' i  ,which w q E I .  wetted By the water. The .draft of tw forebody alone was 
measure$ using a lllethod which eliminated errors caueed by up-ahd- 

. d m  aurgee of the water In the tank. ,. 
, -. 

, : * ,  

' The application of the data..bo the determiation of 8tEtbilfty 
derlvatlvee, frictional resistaac.e, sad' the omputation of the 
forces o f  the c m t i t u e n t  p a r t s  of the hull is described b r i e f l y .  



L ... . .. .. 

By considering the A;ladamental equations of' l i f t  and resisWnce, 
expressions  for the maximwn resistance and the rerslstance during 
planing are developed for a.  cylintlrical float seaplane w i t h  a 
separate planing surfhoe placed under the floats,. These expres- 
sions can be used t o  datermine the optimum area of the pla&ng . .  
surf ace . - *  . .  

I .  

. .  

c 
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The rrpsistBIlce at phiiryl'' spe'8d8 was a h W t  Canf3tant and Was 
about one-fl9th of the .  g r a m .  weight; The trm i.ra8 low at high 
speeds ' A t  speed8 .greater, than- hump sped  the  resistance  in 
acceleL;gLted.mation a t  a mean acceleration of ab-out 0.15g was about 
QlI .percent leqs than that $n steady m0ti.q when' the two sets of 
data yeqe, campared a t  the .&%ne ikim.. Fa% a@eemdnt was obtained . 
i n  the. resietances a8 deteminbd bx the"5wa ~.t&th&s of meas-nt. 
when teed .a% the same trlm. the.'resi.E*nc&of t b  f'ull-size 
seaplane,,was about 10 'percent  greater th& that of the. mode&s. It - 
is pointed  out that t h i s  difference in resi$t&nce ~ - 8  not neceeaarily 

!,: due whol l y  t o  scale effect,  but was influenced by the y a w i n g  of the 
full-size seaplane due t o  wind and %ide, and By the' fact that rivet 
headb; se&;and lap joints were n o t  reproduced on t h e  model. The 
effect of yaw on the resistance- of the -mobL I s  shawn. 

669: Hutchlnaon, J. L. : Measurements 'of the Water Resistsnca of a 
l/2.4 Scale.Sin@pore SI C Hull. R. d M. no. 1@1,:.: 

. " B s t i s h  ARC',' ,1936. > '  
. .  . .  : . ,  . , ..- 

A I &e hodel of the Sh6rt' Sinppore I1 C flying boat was 

, The resistance .and l e d  an the water were determined by measurlng 

2,.7i . .  .- 
used as .the main f1oa.t; of a ae B;svilland Moth slngle-&at seaplane. 

the forces on.the f loa t  with respect  to the Fuselage d k i n g  constant- 
speed taxi runs. A description of the teeting  apparatus is given. 
The results OF the  tests were canpared w i t h  those of a " e f z e  model  

and those of the full-size flying boat (abstract 670). 

1 
12 

-I 

It. was- found that the resistanoe . of the " s i z e  model was. .2. 

about 50 percent gre&iter than that of 'the " s i z e  model at a high 

l. 

1, 2:4 
, "," ._."" ., . ._ 3.2 ". . . .  . #  

. a  . .I . . 
. I  





... .- 

r 
99 _. 



616, A n a .  : . 02U Airplane L Mar'k I!l Float. .  Experiments with Model. 
. * .  . .  Rep. No. .247; WlBJB, Jan. 1930. 

, , I ir' 

, i. : Spei i f ic .  free-to-trtm aha fixed-trb reeietancs tests. aad.5 
t e s t e  of the hydrostatic lowitudiqal stabl l i ty  were 'mQe In the 
FJ;.:.,S,. .Bxperimenta1 Model Bakn:of o h z e  model of the Mk. IV float 
for the Vought 020 eeaplane. A specific'. f'ree"t+-trim resistance 
tee+ &..$he model with the %lare at the second st@$ removed waq 
also made. The results of the t e s t s  'are given In .&raphlcal form. 

617. Pmon.: 02U Float - h@rk,VI, 'Modification I. Experiments with 

. I '  

8 

. .:i I 

a Model of .  Rep. MO;' . .  $53; USEMB, April .1933. 

Specific f'roe-%-trim and fixed-trim reelatance tests,  and 
t e a t s  of the hydroetatlc losgitudixlal atabil i ty  were made of a 
L l i e  model of modification I of the M&. VI float' for the 8 
V-t 02U seaplane i n  the U, S. Experimental Model Basin. .The 
float was modifiad by increqeing t@e.beam and displacement of the 
aft p.opicm of the afterbody, and by auing phine flare to the 
afterVddy. The increase in beam and 'displacement had very l i t t l e  ' 
effect ah the trim and resietancs but causa& the aspearance of 
two roachee which uriglras'ted, &e,,on eaCh a'ide, near. the sternpbat. 
The usuar roacb a t  the stiern wae'aleo preaent. The ,aft,erbody chimi 
flare reduced the amount of wgter flgwJn@ mer the 'diSck, decreased 
the hump r.eslstance , 'and the .,Bide rmchea. more vertical. 

. , .. .. 
. .  

6s. Anon. : 02U Float Series - Mark X I  Float. Experiments wfth 8 
.. 

Model of. Rep. No. 406, US€!MBg Sept. 1935. . .  
Specific free-to-trim and fixed-trim reeiet+cs .teets. wd. 

t e s t a  of' the hydrostatic lon@tudinal stabi1ity'wera:bde . i n  the' . 
U. S. Experimental Model. B s B i n  of a bze 'moode l  of !he Mk. XI float 

Ifor the Vkught 02UJ. An,additfonal t e s t  vas made to ,'determine 
effects of removing the afterbody chine flare'. The reeul$s of .the 
tests gW9n ~ ~ - ~ p ~ i c a l .  form with phot.ographa of the spray. a t  ' I '  

sever& 'cpeeds. The I&. Xl float ls'conefdersd to 66 a8 good as 
the Mk;' X flcat (abetract.372) a t  gl.ani& speede,.'and superior a t  , 

8 

, .  

hmp and b m  6pt3ed6. . . .  
, .. , . ' . .a . 

. .  . I .  ., . >  . . - .  .... .. . I  

. I  

. , ~  .: I . :. . . r i  
0 .. . .. , 
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630. Sedov, L. : Scale Effect and 0ptIwzt.n Relations for Sea Surface 
Planing. NACA TM No. 1097, 1947. 

Frau the general diraeneional and mecbaniual e w l a r i t y  ,theory 
it folloirs that a c a d i t i o n  of steady motion o f  a $iven shaped 
bottom on the ourface of water is determined. by sour aondimeneioaal 
parmeters. The various syetem~l of Independent parameters which 
are applied in them3 and practice and in spectal t e s t s  are con- * .. -- 
aidered and the* i p t m e l a t f o n s  ,and +itabiLity 88 plan iq  char- ' ' 

aoterfetioa are determ$ned.. I n  stuQing saab effect  on the &lie 
of' the Prandtl formula for the   f r ic t ion,coeff ic ient  for a turbulent 
boundary layer, the order. of magnitude is @en .of the error i n  
applying the &el data to f i l l , .  male, in the case of a single-etep 
bottcan. For .a bottcan of capl ica ted  sbapo it is e h m  how t o  
obtain,by a - 1 ~  computation frm the t e s t  data of the hydrodymmiu 
characterieticg for one speed . w i t h  vaxious lw$s or OF load with 
various a p e d ~ p  good approximation of the hydr-c character- 
i s t i c s  for a dlggerent speea or lcad. The extrapolation of the 
uurve of resiatance against speed for .large speede, inacceesible . 

in tank tests or,.for other loads'which were not tested is thereby 
possible. The data obtained by canputation are in good agreement 
with the t e s t  results. Problem regarding the optinnun trim angle 
or the optimwn width in  the case of planlng of a flat plate are 
oonsidered frcm.the point of view of the  minfmwn resistance for a 
given planlng .speed and load on the water.. .'EOY.~$BS and graph are 
given for the optimum value of the planing'coefficient and the 
correaponding values of the trlm.angle and width of' %he flat plate. 

*631. Sottorf, W. : Der Schwlmer mit hoher L&ngestufe (F lmt  with 
a * High Lgngitudiml Stpp) . E'B NO.  719, Z .W .B. , NOV. 7, 1936. 
.. 

.. L :. The reauI&e .are given of the investigation of a float with a 
. I -  

longitudipa3, step which is'extremely high, ccmprsd with the 
DVL, single: float of the 3 ,  family (2'jo angle of dead r i s e ) .  As a 
result of these  teets, which confirm tho rosults of provious,$eeta 
with low and with medium high steps i n  the  planing  surface.aiia i n  
the front par'b.of the.float6, any longitudina&-steps m a t  be eon- 
sidered' a8. unsuitable. 

. I  . .  
Author 
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Specific fixed-trim and pee-to-trim resis&nce tests were 
made of a L d i z e  mode1 of the hd3: ai' a flylng boat desigPatod by 

3 2  





637. Dawson, john R,, and Drumwright; Arthur. L. : Specific Tank 
, .  . Tee438 of Modlficatione of the Hull of the Martin Design 160 

Fly ing  B o a t  - M.A.C.A. Models 774, 77-3, 774, and 7 7 4 .  
. a<,*.. 'j . NACA (Supplement) Bur. Aero! June 6, 1.938. . . . . .  

The Eipecific free-to-trlm resistance testa  of abstracts 635, 
. . .  636, and 644 were repeated f o r  f o w  more modificatbne of the model. 

The modifications included, ~Ucceesively, the modification of' 
abstract 644 with chine flare added t o  the afterbody, the atep 

.* y . -; . .  

. 
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removed f r o n  tho tail extension and chines added the full length.. 
o f  the M i l  extension,  the chine f3are renoved frcan the  afterbqdy, 
and the.dead.rise increased on the forward part of' the t a i 4  exten- 
eion. A few tests were made with the ventilation  ducts closed in 
order ta determine the  effect  of ventilation? 

, *  . .  . .  
.. " - 

. I  . .  
Although . t h e  step did not ' break the 'suc,tlon that. occ&zed ,wQ&a 

. .  

the.water'fiawed'over  the tail, the added chine flare reduC,eB.thg. 
hump resistanoe saraewhat. Substitution of chines for the step on 
the tail extension caueed an appreoiable  decrease In the hump , 
resi'etknce. The removal 'of  the chine' flare f'ram .the afterbody 
caused a subs'%antial increase i n  the hwap reeistance, The resist- 
ance was not affected by increasing  the  dead'rise on the forward 
part of the tail ex-Lensiaa but  there was a eubstantial ipprovement 
in tbe spray  c&ractsristics. .. 

638. 'Dawmn, John R., and Drunwright, A r t h u r  L.:. Speci'hiG Tapk 
,. . .  

* I  Tests'of a Model of.the.Proposed Hull of the XPB2M-1 F,lying 

Speciffc  fixed-trlm and. free-to-trw resistance t e s t s  :were I-: 
made in Langley tank no. 1 of eeveral @if icationa.,of a L d i z e -  * " 
model of the hull  proposed for   the Martin XPB2N-l flying. b.ca.t.- -!$he 
modifications  consfeted of at3di.W chine flare t o .  the after'ppdy 
.f lrst :near the, sternpost and s e c h d  'near the sternpost and a t  the 
step. Eaoh test ,  except twt of the second modification, wa8 made 
.at 'tWee combinations of gross load an$ p o s i t f a  of the center of' . 
gravity, Some..fixeb-trim resistance  .tests. were =de at very .&eavy . 
loads and: a t  'speeds near get-away speed of two aciditipnal qd&fic€k- 
tions that: involved the lodation of' the  step. The reaults -9f: a l l .  .: 
t e s t e  are  presented i n  graphical form. 

639. ' D4&n, John- R., and lkumwright, Arthur L.*: Specific' Tank 

. . . . .  . Boat - NACA MR, Bur. Aero,, Feb. 2$, 1939. . . .  
A . .  . . . .  

1 .  ... 

10 

. .  
. .  

Teste' of 'a Model of a Modff icabn of the Hull of the 
.... Sikorsky Design,MI-7032 Flying Boat N.A.C .Al Model 784 . 

' NACA.MR, Bur. Aero., May 4, 1938. 

The resistance t e s t s  of. a L s t z e  model of SikmBky .design MO-70% 
% '*, . . . .  10 . . . .  . . . . .  

regozhd in ,abstract 650 showed that a t  high speed; the  &erbo&.@: 
the modal would "6uck down" and c a u ~ e  EtbnomaUy hlfgb trims-., T t  m s ;  
also. shown that tstripe p%ce& : o n  . the .tail extensi.'on al leviated the; .. 
suctlori'  fdrcee'.  Spray etrips which  B$tended frq.. . . . . .  t.b. main. step to ... . . .  
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. .  
. .  , . .  . . .  . 

, ,.. .I .. ..* . , . 
the, secox&-step were add&. t a  the. afterbody of the model ,and a 
sharp chine wae f i t t ed   to  the tail extension for about 1 foot f r a  
the af'ter end, 

. .  
specific &m-tc+trtzu resietanoe teets were made a t  four groes 

loader with p.imula$ed propeller  thrust moment. Mo evldenco of 
"suckiw darn" ma .observed. Resistance,. loiid, trim;, and load- 
resistance  ratio are plotted as a functhon of sbeed. * ' ' 

640. Dawson, John R., and Drumwright,  Arthur L.: Specific 'fa& 

. -  
\ 

Teat8 of 8 Model. of the Hull of the XPBM-I. Plying Boat ' 

N.A.C.A. 95. . m C A  MR; Jan. 3x), 3.939. 
. . . .  , .. 

, Specific freyto-trim and f i x e d d r a  resistance tests were .' 
made of a ----size node1 of +he hull of the Martin XEBM-1 flyiw 
boat.'in Langley ' k k ' n o .  1. The teste were made at. three values : 
of 'pass load, each l m d  requiring a different. position of the 
center of gravity.  l'he.results of the t e s t s  are given in the form 
of  curves of .resistance,, Lmd, trim,. trtmlng moment, and load- 
reaiertance ratio plottexl againat speed, Photographs of t h e  spray 
around t h e  model are presented... 

641. Dawson, John. R . :.. Specif fc Tank Tests of a Model of the 

1 
6.8 a .  

, Martin Model 160 Flyin@oa& Hull. NACA MB, April 13, 193.7. 

. Tank teets were made of' a model of the Mwtin .model 160 flying- 
boat hull .  The rec1l.stance.' Bnd :tr;fmraing manent ,were determined at  
certain speeds, lwde,  and trW represonking a take-off  condition.. 
Same.contact printe"of photographs o$ the model taken durlw the . 
teste are- included. 

642. Bell, Joe W, , and .Xbert, John V., Jr . : Spectflc Tank Tests ' , o f  

Mcdificatione of Two Modells of Floats for the SB2U-3 " 

and OS2U-1 Seaplanes -. l7.A.C .A . Mcdele 106, l o a ,  3.0643, 
107, and 2074. NACA MR (Suppleme&), Bur. Aero., Jan 27, 

, ,1941, . 
. .  

The"epecific. reeietance tests  described in abstract 178 were 
checked at  a water depth of 6 feet and extend,& to include eeveral 
modifications of the flat models. The atop was moved a f t  In both 
NACA model 106 and hlACA model 107, and. the curvature of th6 flutes 
on'  -&"bottom wag decreased: A n  aft movement of the s tep  increased 
the depth of atep end length of forebody'and decreased the length 
of the afterbody; 

, I .  . .  I .  

, _ _ F .  

. 



An af t  movement of the ktep increased trim and resistance a t  
-hump speed,, dqoreased -trim Bnd. resiistance at:.glanlng. speed, and, : 
increased. re@stance at..speeds near gebawarr: A decrease i n  the 

5 , ..omatwe of .the f lu t e s .  on:.the,.bottom reduced the  &z%n below hump 
speed, increased the t r i m  above hump speed, an& increased  the 
resietance %boughout  the entire speed range. ' . 

. .  ~ . . . . . .  
The results a re  plotted as a f'mctlon of speed and 8cme photo- 

. : . *  

.graphs ..that. show the. spray around. the model. at apeoially  aelected 
. ;., speeds, . . .  are  .includ_ed. .... . . _  . .  _ .  . . .  . . . . . .  . .  . .  

,643. .Bell, Joe  W. : .Tank Tesks of a-Modsl of the F l a t  System of 
the Rohrbaoh Ramaf. .Flying .Boat  . N.A.C .A. Model 55. NMA'  MR, 
Mar. 15, 1938. 

; I ;,; ,-x ' .  ' . _ .  . . . .  

,j. -; ?* 7 : , . .  - . .  . . . . . .  
b a t  .was. Oested i n  I B P ~ ~ J ~  t a n k ,  no. 1. ~b test dg-ta for the' capie te  
f loa t  syetem (including inboard side .f loate) and f w the main bull 
alone are  presentea  in  the form of curves plotted in nOndimea13fonal 

The resis-tame of the model was r e l a t 1 k . y  high, both with and 

a ' .  - .  . . 8 -  -4. 

A " s i z e  model of the ' f loat  system of the Rohrbach Rarnar . f l y i n g  
. . . . . .  . .  - .  

. . .  Ullit8. .: , , , , - -.-- - - + .  - .  - - . .  . . .  z .  -, 
. .  .. , .  * . .  .. - 

w5thout side  f loats.  The best trim had low values throughout the 
.range qf speeds a t  whlch the.mode2 was teated. 

' A ,  . . . a  . 
A 'c-asnpakon of the te& aata with and without' th;s s ide  fldats 

show6 $hq following:, the  s5de floats carry about 'me-third of the 
i w d  on 6 -  water at hump speed, the hump resistance l e  ,lower .with 
the .side floats than  without them, and the  resistance hump occurs 

644;. n'awson, John R., 'ana Olson, Ro&d E. : Tank Tests of Model of 

-. , a t  .a-.,lower speed w$t-h the  aide t&x3ts than  without them: 
.. . .  . .  I '. . . . .  

* .. .the H u l l  for Martin .Blyfng 3-t Designa 160 and 162. NACA MR, .... ..: June 21, 1937. I -  , . '  ,.' 

i? ' I . .  -.. 
Resletance t e s t s  were &e of 8 m o d e l  of 8 flying-bcaf hu l l  aa 

it wa6 Originally designed and as it wa8 modified. The resietance 
tr-Mng maent.-were determined a t  certain speeds,: lais ,  and- 

tr+ repres,ent-Gg'a .tiak-.fr condition.  gpeotfic  free-twtru 
resiktarica tests were a lso  made. The maximum beam ~ E I  increased 
f r a  15 t o  1% iAchee by adding vertioal sprag strfps t o  the side8 

* . . ,  i . .  * ,. 
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boat. The model was the aame as that   referred  to ' , in  abstract '  650 
converted into a pointed-step type hull. Pointed'sbps of two 
differeht length were inv.eatigated. The free-to-triim . tests were 
made a t  aeveral positlone of the center of gravity i n  order to 
determine an  optimum'position. The reelstance data.were plotted 
as a function of speed COefflcient. DaiA 011 the hydrostatic forces 
were ta;ken kndthe results' are preeented as  trsnming-slament and 
draft  coefficient  plotted  against load coef f ichnt  wZth trim 88 a 
parameter a 

652. Daweon, John R., 'Walter, Robert C ., and Hay, Elizabeth S. t 
. ' Tank Teets t o  Determine the'Effoct of Vary ing  DeeigrC 

parametere of Planing-Tall BUUB.- I - Effect of Varying- 
1 - Length, krici%h, .and Plan-Porm, Taper of AfterboQ. NACA TV 

NO. IO€&, 1946. . . .  
. -  

. "  . .  . .  . 
Specific fixed-.t;rIn resistance  teats were made 3.n Langley 

tankno;. 2 of several different  configurations of planing-kil .I 

hu l l  (seo abstract m6) . * The tests were made with 'afterbodies bi! 
two widths, two lengthe, and two types of p lan4om taper while 
the depth of step (0.346 beam) and the angle- of afierbody keel  (4') 
were he3.d conatant. In each case the center of gravity was chosen 
eo that"the trfm8.a.t; the f'reg-to-trim and'best trim.hump speeds- 

' were identical. 

The resul ts  of the teste  ofB,the planing-tail hull  were can- 
pared with the result8 of a huli with 8. transverse step and'con- 
venttonal proportione. The conparison showed that the conventional 
hull had 40 percent g r a t e r  resietanee at the htrmp speed and Srcpa 
75 t o  more than 100 percent  greater  reeistance  near get-sway. It 
should be noted, .however, that in an actual application the center 
of ,gravity of the. planing-tail hull would have to be located af t . :  
of %he step  in  .order to obtain the  red9ction in res i s tance   a t  t b  
hmp speed. I .  

" ' . Decreasing the  width of! the  afterbody increased the  r86iSIXikroe 
and trim at hump speed, decreased 'the trimming mcrments required% 
o l x ~ i n  best trim, and moved forward the  location of the  center .of 

gravity  required  to give best $rim a t  the hump speed. Increasing 
the le&h of the  afterbody deoreaaed the  resistance and increaseit 
the trlm over almost the whole ape& range and .mbved aft the 1+a, 
tion of the cent€-* of gravity reauired t o  obtain best trim a t  the 
hump speed. Tapering the. plan farm of the afterbody reduced the 
resistance over the lower half of the speed range and had little 
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. HYDRODYNAMICS ' - 

. .  

Steady Longitudinal Forces a d  Mcanenta 

of adding R step fairing. The t e s t a  inoluded &.,series of Steady 
m a  at variow speeds over .a. range o f  eleiator anglee 

Over most of the speed range 'the addition of a 1 to 6 fairing 

I 
12 

' increaeed the water drag by 15 percent. Caparison with tank tes ts  
of a ---size model reveals that, dependiq or). elevator position, 

the resietance of the half-scale model is f r o m  0 to 20 perconk 
, greater-than that of the L - e l z e  model. -. . 3 2 .  

.r; " 

' rThe aocuracg of the results is questionable. ] . 

Steady Longitudinal Forces and Moments - R O E i S ' t a n C 6  

664. Anon. : A Cmgariaon of Stevens and NACA Tests in the P l a n i n g  
Range of the Navy M r k  V Seaplane Hull. TM No. 47, SIT, 
March 14, 194.0. 

Results of roslstance teste Paads at Stevens Imtitute of 
Technology and a t  Langley tank no. 1 (abetmcta 195 and 215) of 
rn0deI.e of the ~ a v y  Mark v seapbne  .rlmt, of 5.45 inches and 12.00 imhee beam, reepectivelty, a r e  capared a t  m e  value of 
speed coefficient in the planing range. The discrepancy of the 
two result6 is considered t o  be caueed primarily by the lack of 
similarity in the wetted areas, the wet$ed,aress of %ha Stevens 
model being peat.er than thoee of the NACR m&l. The "BCA test 
data are w e d  to ehm that.Schrijder*s method of hydrodynamic reduc- 
tion (abstract 86) is reasonably 're l iable .  

665. Anon. I C q r r e l a t i o n  of Stevens and INS Model Tests of the 
DlbU :Flying B o a t  Eu?.I., TM Po. 32, SIT, Sept. 9, 1938. 

Results of resistance teste =de at the DVL (abstract 35) of 
the DVL" hull with a beam of O,g%. foot are ccmpared with remlts 
of t o s t s  made a t  Stevencr tank of mode3e of the D " l A  hull, with 
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beams of 0.500 loot. When the variation of f'rictZona1 resistance' ' .  

with Reynoldsrnumber is neglected, the resistance of the S.tevens . ' 
model. ia-gmater than thwt  of the' TIYL model i n  the displacement' 
range, and is about the same'as'thaC of the m ' m o d e J l  in   tbe .. 
planing range. Wken the  variation of 5'rfctj.onal resistance with-: .. 
Regnolds number ie taken +nto,account, .t;he.correlation betwoen the 
Ste%ens' m d e l  and the Dv;L m o d e l  is improved in the di8plaC&nt 
region- . and .. Impaeed in  the, p lan iG range . . 

*666. Sotit&; W. : El'.pfluae der ,,Htwkc&i&xPen auf den & t a r t '  
x .  , . : - .  - . .  ! . . .  P .  . .  

_. 3 - (InOluence of Trankverse 'Afterbody Steps o n .  Take-Off) . ' 

Rep. No. H 75, Inst. fiir Seef lugw. der Dm, Oct . 26, 19bO. 
. . _  - . . . .  . .  * 

Tp+q.werg)',n& of g f)ying d&t ,witli"knsv&se s t e p i  on'the 
. I  .-. . 

"afkerbody: Three different sets of' wedges (steps) that had 'hclinea 
of 1: 6, l:l.O, and 1:14 were investigated. Phe second set of 
we$ge,@ (1:kO) yeduced the Becpnd resistance hump 47 percent as. .. 
cmgareb .with. an af'terbcdy withoqt transverse steps. Sam. reduc--. 
tion. i n  resi&nce was noticed at the first resietance. hump . " The 
three  investigatioG proved that trahsverse steps on the afterbody . 
are simpLe .and cer tain t o  improve the Mke-ofP of flying boats a s  : . 
regards to longitudinal stability and resistance. These r e s f i t s  . 
wegee$oxxeirmed full scale by ~ 1 .  . . Author 

~ .. 
* ~ 7 ;  +tt&, W,e: ~ i n f l u s s  v o i  I ; i ~ S s t ~ ~ ~ ~  Vmscuff .. . , ' 

Y .Queretufen am Beck.-auf den Startwiderstand  (Effect m.' . 
. , '  Tca;zre-Off Resietanoe of Longitudinal Steps a t  Bar &d 

. .  :. Transvsrge Steps at Stern). FB No. 330, Z.W.Bo May 13, 
-. 1935. I .  

. .  
i .  ' I  

. .  . .- 
i m g e  stern k e a s -  on a float have 'a very 'unfavorable e f f e c t  . 1 

on resistance before take-off because of increased f r i c t ion  due t o  
wet?gd 8w$aces. Two -possLbilities .of redwing the wetted area . . s' . 
were c9nsidered.. The &mgitu&inal steps,on the bar were con- 
s is tent ly  unfavorable i n  their effect on resistance. Transverse 
steps a t  the stem, ,however,, cause an appreoia.ble area of stern 
t o -  remain dry, fnvestigat3q3 . . "  showed. a reduction. of resistance. I 

amoiu;tihg t o  45 percent. . -  , . . .  . . .  . .  Author L 

668. Locke, Fred W., Jrm:. *The !j'&ional Resisknce of Planing 

. .. 

_ ,  . - *  
. .  .-. I ." . * .  - 5 . .  . .  . .  .. ~- . .  ' . &  _ , .  . * .  . .  . , 

' sLlM4cea; "no. '40; SIT, Juljr -25, 19'39. . . .  

In predicting the resistance of a seaplane fram the resuitfl' . 
. .. . . .  

, I  

of model tests, the effect  of Reynolds-number on the f r ic t foaa l  



resfstancle 5a ctustcagarfly neglected. A correlation of t3XiStiw ' 

information on the frictional  reefstance of planing ~ W a c 0 s  and 
modelsl of seaplane flaate show8 that, when no meane &re taken t o .  
control the boundary layer, it could.be lamlnsr, turbulent wZth 
laminar approach, or fuUy turbulent at Reynolds numbers up t o  
about LO7. 'Tests were made in the Stevens tank of a model with and 
without a strut tared in the water ahead. of the model. Struts &f. 
various sizes at  variou-e dietances ahead of the model were usad. ' 

T h e  etrut tonded to make %he boundary l ayer  completely turbulent# 
and =de the epmy and wake of the model resemble those of a e 
e l z e  hull more cloflely. 

669. Jones, E. T . , Johnston, L., and Hamon, J. : Ful l  Scale and 

. .  

* ,  , .. 

-Godel Resistancee of a Southampton IX Hull. R .  & M. No. 1'124, 
. "Bk'itlBh ARC, 3.935. 

' .  

The water resistance of a ful l&ize Supermak.ine Soutbampton'Il 
f ly i~ '"boat  WBB measured in- steady and accelerated motion. TJie 
reshtance of a " e i z e  model of the hull wae also meas&d mer 8 

ran& o f t  loads, ,trim, and speeds correspond3ng to those  of the' . ' 

full-eize teste.  The effect of' longitudinal acceleration on the 
resistance was amall and inconclusive for the mng;e of thocdleratim 
tested (0, 0.02, and 0.06g). It m s  found that the resietance of 
the full-.eize flying boat wae greater than that of .the model by '- 

about 10 2 5 percent at 35 feet  per eecond (hump speed) and by 
about 25 2 10 percent at 70 feet.per seaond. It is poesible that 
an appreciable part  of this difference- in resietance between the 
full-size f lying boat and the mdel  is attrlbutable to the spray 
on the superstructure and the rivet heads and. lap joints of the 
fuU-8iae f4iw boat. ' . ' 

670.  ans son, J.: F U ~ L  Scale Water ~eststance of the Singapore IIC ' 

* .  

1 
7 

. .  . I .  

. .  

in Steady  Motion. R .  M.  No. 1805, British ARC, 1336. 
The f u l h c a l e  resistance 0f.h Short Singa.pore.XIC flying boat 

wae deteuned from values at' accelerating force, 'air drag, and the'' 
horizontal ccaaponent of the a#fective thrus%.msaeured during 
taxiins; and in wind tunnel teets of a model. ?he resietance m a  - 
ccanpared with the results of resistance tests of . 'I-and -=size ' 1: 

16 12 



HYDRODYNAMICS 
Steady  Lqngitudilaal ~ o r c e e  ajnd Mpe.ntS - Resistance 

It was found that the  resistance of the Sull-eize flying boat 
was the 881138 as the resistance of the models a t  a medium p l a n i x  
speed, was lees then th&t of the models at lower speeds, and was 
substantially  greater thm that of the models a t  high planing 
speeds. Previous ccpn.parisons  between the iwvistances of ful l -s ize  
seaplanes and models have,shown the game trend, which may not be 
entirely caused by scale effect,  but may be partly attributable t o  
the  efrects of r i v e t  heads and Lap joints on the  fuU-Srize seaplanes. 

671. HugkL, W. C.', J5.r High-Speed- Resistance Tests on Modifica- 
tions of the XPB2M-l Flying Boat.. . Rep. no. 211, SEI', 
Oct. 1942. 

Resistance tests of 'a niber  of minor modifications designed 
. . .  

t o  decrease  the h i e s p e e d  resistance frm afterbody wetting.. 
Photograph8 of afterbody clearance f r o m  spray a t  several  trim 
anglea near get away. 

672. Stout, E. G.: Investigation of Pointed Step Hulls - Appendzx 11, 
Rep. no. b%-1618, WAC, Sept . 1937'. 

D a t a  frcm t e s t s  made in  Langley tank no. 1 are  used t o  show 
that  with  the same angle of dead rise.,  the pointed step  type.of 
flying  boat,hulL,has mah lower resistance  than a conventional 
hull  chosen f o r  carparison.  Calculations  indicate that by using a 
pointed  step type hull  f o r  a 100,OOO;pound flying boat  the beam can 
be reduced frpm 14- to -12 fee$. and a t  the same tZme the maxlrtlum 
overload can be increased 7.8 percent and the take-off time reduced 
27 percent . 
673. Os&; Taitiro; and M u r a t a ,  Yosiro: Motion of B'lying Boats 

. I  - .  

D u r i n g  Take-Off and Landing Run. Rep. No. 105, Aero. Res. 
Inst., Tokyo linperial Univ., April 1934. 

F u l l  scale take-off and landing tes ta  ware made of the  N and 
Dornier Wal Flying boats to determine whether the water resistance, 
trim, draft, and hwnp speed a s  measured fri tank experiments are i n  
agreement,with fullrElcale conditions, Motion gictures were taken 
of the take-offs and landings and data were taken  directly f rcaa  
the film. The resistance  calcubted fram 

R = T - E  a - D for take-off 
6 



and 

where R ls'the resistance, 11 I s  the thrmst, W is the weight 
gf the seaplane, . g is the  acceleration of gravity, a -  I s  the;' 
longitudinal acoeleratim, and D 5.6 the a i r  drag.  The data are 
presellted in  tables and Ir! curves. 

. .  

Fra the resul ts  the following aopclus5ons a m  roached: 

1. The water reelbtance *curve obtained fran t h e  take-off run 
of the actyal flying boats has about the same value at I t s '  max3nm . . 

point aa'.that obtained. from the tank experiment. 
. .  

. . . :  . . .  
2. The water resistance curve for the take-of< run of the 

N- ,flying  boa^ hae .two humps, $he fir& .hump lspeed being'*amaller * 

than that obtained in the tank experbents. 

3. For speeds greater than the hump epeed the water re8ie.h 
ance ie much less than that expected fram the .  result8 of .tank , 

experlments . - .  
. .  . .  . -  

. .4. The w&er re~iatance: curve for the landing ' r u n  differs  ' . - ' 

5. The h i p  speed is  'lese fox. the flat-bottam(Dorn1er Wal) " 

co?kderably fYan that for the t a k w f f  run; 

than for the V-bottm (N) flying boat. . .  

6. The t rb  angle ie almost cons&rt for the planing .stage. 

7. The draft curves for both the full-scale and the tank 
experiment show fair agreement. ' 

674...Sottorf, W. : Hew' Method of Extrapolation of the Resistance . I  
of a M o d e l  Planing B o a t  to Full 8128. RAGA TM No, 1007, . 
1942. 

. .  

. .  

Th8 previously employed method of extrapolating the t o t a l  
resistance to fW.1 eize with X3 5s the model scale 



c 

. _. . r 

The i n f o a t i o n  given i n  th is  report is su%&ntially' the '& 
as that reported in  abstract 675. 

. .  
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2. A f l m t  navigating in  the system, Qf divergente of a- 
generating float, these  divergents  being  reflected fram fixed 
walls s o . a s . t o  form a new,divergent system a t  a point  distant fran 
the generating f loa t  

' 3.  A ' float  navigating  in  the flystam of divergentfl of  two 
. .  

l a t e r a l  semifloats 
. .  

4. A float navigating i n  %he f i e ld  of  ccanbined waves result ing 
from the eimultaneoue fomnatlona of. syatcwns 1 and 3 . 

' .  . 
The experiments EhoW th&t it . is p08Eible t o  annul the diu'ec2 ~ 

tow.ing resTstance by placing the float 'in .a su i t ab le   a r t i f i c i a l  - 
f i e l d  of waves, and that the interference'between  divergents  are  as 
important as between transverse8, the l a t t e r  having hitherto been - 
taken as the 'eole basie f o r  explaining  the  variations of resistancci 
a t  ,con&nt speed observed, on.floa.t;e with 'a 'variable  cylindrical  ' -  

portion. ' . '. . I :  . .  

. .  Sci. Abstr., 1926, abstr .  1220 

*679. Welnblum, G . :  Wave Resistance and: Its Practical Applicati6n..a' 
. 2 .V .D .I., vol.. 3'5, no. 6, F&. 6,, 1932, pp. 127431. , . -  . 

I -  

. .  . .  . ,. . . .  _ .  .. 
Wichsll*s  expression for wave resistance is quoted and the . 

physical assumptions on .which: it is .based are recapitulated. A ' ' 

nondimensional resistance  coefficient is defined, and i t e  values, , 

when plotted  against a. norqlimensional velocity  coefficient, show L '  

marked oscil lations.  . ObserVed..values plotted ,on the- same- scale for 
cnmparison shaw.much less marked oscillations. The center of pres- 
sure and distribution of preasure on a hydropane surface  are also 
discussed. . .  I 

Fifteen  referencee:  are' @en. 
" . . , .- . .  

" 
. .  . - .  

. .  . -  Jour. R.A;S., June 1.932,- p. k75 
..: 

, .  . .  . .  ". 
.. . (Se0 a150 abstracts 888 and 9 5 .  . . * .  

.. , :. . .  . , .. . .  . - .  . -  . -  . .  

r 



€&. Zeck, Haward: Hydrodynamic L i f t  Characteristics .of Three 
1/1oSize  Mcdels of Outboard FloatEt for the EK-1 Cargo 
Flying Boat. '  I?ACA MR, Dept, CoMmerce, Aug. 19, lg@. 

The hydrodynamic l i f t  characteristics of throe I - a l t e  models 3.0 
of outboard floats for the HK-1 cargo flying boat were detemined 
by teste in Langley tank no. 1. Float  1 was basically a s t r e d i n e  
body with chines and a V-bottm planing eurface added. Float 1-4 
differed frcan Float 1 by the  addition of a step near the stem. .. 

Float 1-3 differed fran f loa t  1 by the addition of a small cove 
near the stern and breaker strips along the eidee of the f lmt .  
The models were tested by towing them at conetan% speed6 with fixed 
values of trim and draft. The. tes t  runs a t  each  constant speed were 
made by two procedures: firet, by starting khe run with the-model 
above the water and investigating  several  fixed  draft  conditions 
in ardsr of increaeing draft; and.second, by starting wikh the m o d e l  
eubmerged and investigating the 8eme draft conditions in order of 
decreasing draft. A comparfson of the results of the t es te  iadi- 
cated tlhat at  InoreaeIng values of the draft, at  specds from 0 t o  
20 feet  per second, the bydrodJmamlc lifts of the three model0 were 
about tho w e .  For decreasing values of the draft a t  speeds from 
8 t o  20 fee t  per second and at draf ts  where the water. flowed over 
the bow, the lifts of floats 1 and 1 4  were about the ~ame, but the 
lift of flcrat 1 4  w88 considerably greater. A t  high speeds and 
8haUar drafts float 1 4  produced the greateat lift. 
681. Daweon, John R,, and Drummight, Arthur L.: Tank Teerts of 

Modifications of a Model of the EBY-Type Outbqard B1-t  - 
NACA Model 104 Series. NACA MR, Bur. Aero., A p r i l  23, 1941. 

Tests were made in Langley tank no. 3. of a &:-size model of a 
5 

PBY-type outbosrd float and several modifications t o  determine 
whether the modifications wmld effect  an  increase in the hydro- 
dynamic l i f t  of the float. It was found that  when tho model of 
the basic fomn was immersed a t  certain ~peeds, it would fail t o  
emerge when the load wae removed and would h ~ v e  t o  be l i f t e d  out. 
It was elso found that the type of s t r u t  used t o  support the model 
influenced this hyeteroeie  effect that was obeerved on the float 
to 8, conelderable degree. 

General increasee In the hydrodynamic l i f t  were obtained by 
the addition of horizontal fins t o  the mcdel, by modifying the bar, 

. .  
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by adding  a s t e p   t o  the bottnm, and by providing hydrofoils beneath 
the model. 

Unsteady Longitudinal Forces Rzld Moinents 

682. Peck, W. C .: . Accelerations and Water-Pressure Data .Obtained 
during Acceptance Trials with XFTBE4- Seaplane. NACA MR, 
Bur. Aero. Sept ' 30, 193'7. . .  . .  . 

., , 

Rough-water a c c e p w c e   t r i a l s  were +de with .a Hall. 3n?TBH-2 
twin-float seaplane by the-Experimental Divisiozi, Operations 
Department of the IWrpton Road6 Naval A i r  Station. puring these 
trials, records were obtained of the  accelerati%s.and  the  dietri- 
bution of the water loads on the forebaliee of the  f loats.  Maximum 
water pressures we- recordod near the bow and pressure  histories 
were obtained over the remaining portions of the forebodfos . 

The acceleration recom3.a indicated that relatively severe 
loading  conditions were encountered during the roughrwater t r i a l s  
in  waves "estimated to have been -& feet  frcgn crest  t o  .trough. The 

2 
maximum accelerations  recorded were klgg nomnal and 0.62g parallel 
t o  the direotion of the  thrust  axes. ' ,  

The wate~+press~p?e data indicatea.*hat,the peak of the maximum 
pressures o c c m d  sl ight ly  forward of midway between the bar and 
the step. The data also  indicated that despite apprent mutual.: 
interference between the twin floats,   the pre&urss generated were 
practically  the ~ a m e  on the inboard: and outboard sides of the float 

than 5 pounds per  square  inch usually Lasted less than 0.02 second. 

"683. Sydar, J. : Beanspruchungsmessungen am Flugboot  Dornier 

. bottams. The pressure4ietory data indicated that pressures greater 

Wal (8t 1 bei Starts und Laridqen im Seegang. Vergleich 
der  Ergebnisse nit denjenigen der Messwen am 10> Wax. 
(Strain Meaauremente on an U o n  Dornier We1 Flying B o a t  
during Take-Of'f's and Landings In a Seaway. , Comparison of '. 
the Results w i t h  those of Measuregents on a 10-Ton Val). 
PB No. 398, Z .W.B., May 26, 1936, , 

e The stresses in the most hpor tant  sthmtural parte of the 
hull, stub wingg, nacelles, and w i n g  s t r u t s  of two Dornier Wal . ,- 



flying boat6 (the &ton and the &&ton Val) were determined during 
take-offs and landings i n  a seaway. 'Author 

+a. Behrena, W. g Beaneprmchungeme6e~en am Zweischwimmerflugze~ 
Eb 139 in Atlmtntilrbatrieb (Stresses Occurring i n  the Tvln 
Float  Aircraft Ea 139 ia Transatlantic Traff IC). FB No. 1135, 
Z.W.B. 

Stress  measurements were made on the flaat &rut connections 
of the cone tmt ion  mod,elHa 139 uqed in traneatlantlc traffic by 
Deutsche Luft;Haasa. The measuraments S v e  data on the effect of 
transatlantio traffic on the stresses introduced In t h e  float 
attachment stmts. The maxirmun streseeer occurring are canpared 
with the stresaes meaeured a t  the sesport, Travemkde. Author 

6 8 5 .  . S p k w ,  J. : Beanapruchungemeesungen ah den  Schwimmergeetell- 
streben einer He ;42 mit und ohne Schwlmmerf'ederung (Street3 
Measurements i n  the Float  Struts of a Ee 42 with and 

, without Float Springs) UM No. 476, Z.W .B * 

Take-offs and landings i n  rough seas were made with a 
Be 42 seaplano,.and the stresses in the f loa t  gear were  measured. 
In the first t e s t  series the gear was directly connected with the- 
float; In the second series a shock-absorb343 amngemnt waa 
introduced between the gear and the flea$. Ths etresms observed 
in both.casee were campared. By the introduction of spring arrange- 
ment between the f loat  and the gear, the usually irrelevant. tension 
etresses were increased, but the stresees i n  cc~llpreseion were 
decreased by an average of 16 percent. Because of the  disturbances 
of the sea, the measursd valuae showed so great a diepereal that 
the indicated values for the decrease of the contpreasion stresses 
are  not very accurate. The themy gives approximately the eame 
results. Author 

*a&. Ehr-, and Sgdar: Baanapruchungsmeeswlgeq im Schwimmrgestell 
de6 Zweischimmerflugzeuges Heinkel He 114 V2 (Stress 
.Meaa,urementrj in t he  Float Gear of the. Twila-IPlmt Seaplane 
Heinkel He 114 V2}. FB No. L057, Z.W,B.. 

The stresfaee i n  the struts of' the float gear on a twin-flat  
eeaplane of the type He U4 of the Z2-t & W e 1  Flugseugwerke 
were mea'sured during t a k c f f s  and. Lanitings. f o r  various uaqe conai- 
tions in the Baltic Sea and North Sea. Par the hardest operational 
con&ltions, buckling appeared In the monocoque construction of the 

I .  : 2 -I . .  . .  . .  , 
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fuselage above the float g a r  -connections as a consequence of the 
take-off and landing impacts. The f loa t  gear.was no$ ,damaged; 
however,  by th i s  test longitudinal  forces' were found.' in the  front 
s t r u t . t h h t  were'cojnsidewtbly,  Larger than  the  values  calculated 
qccordtng t o  the'  qxpected &gad for   the nos€ 'unfavorable cases of 
imp4ct.. -Taking the ' &lcuLated.bendlng mments into  consideration, 
dimensions were ee1.ccted f o r  the  etruts that provided a high safe 
buckling load which in  the front .'strut were only 8.lightly exceeded 
by the  greatest  longitudinal Sorcs meaeiu?ed. The.largest bending 
mcanenta' measured i n  both struts only s l ight ly  exceeded the moinsnts 
calculated  In advance f o r  the lrnfavor&ble cases of impac%  and did 
no$ di f fe r  grea.tly fram the safe values. The $train  distribution 
f o r  the si;ru$e of variable  cross  section, which -8 ascertained 
according to the test, shqwed good agreemerit 'with the  preoalculation 
.of the  manufacturer. Author 

*a7. sydow, J. : ~ e a n s p g u c ~ ~ s m e s s u n g e ~ ~  inl Scbxtmergest*Li des 
. . . Zweischwizamerflugzeugs Hefnlcel He U~,"'D-AIBS (Strain 

, . . . , .Measuramente. In the Float Landing Gear bf the  Win Float  

. .  

.AZrcraft Helnkel Be 115, DdEipS) . ' FB No. 1403, 2.W .B . , 
. .I Jupe 17, 1941. 

. .  . .  

Strain8 in ' the  8 t 1 ~ % 8  of . the  float landing gear were messured 
on a twirkfloat  .Aircraft, of the .type He l.15 of the Ernst Heinkel- . ' 

Flugzeugwerke during take-off,and landing under various sea c a d i -  
tiona in the Baltic Saa'and the North Sea. ' During all: these expert- 
ments the main s t ru t s  possessed the  required SafetJr, %ut  .the  safe 
loads in the  diagonal and ?-;elage s%ruts were in park elightly 
eXCt36ded: . . .: ' -  Author 

.In connection with the  testing of the.ArJ96, D f  the Arado 
Flugeeugwerke G.m.b.H. by the Erplrobungsetelle der Luftwaffe 
T r a v a d e  the strains in   t he   f l oa t  Landing gear ,s truts a t  take-off 
and landing were measured at  =ea. . The s t r e a s e ~  in  the two, f l o a t  
landing  gears wore compared with  the  calculated  stresses and .the 
u l t w e  stressee. Both a i r c ra f t  were subjected t o  sea t e s t a   t o  
stresses up t o   t he  limits occurring in t he i r  w e .  Author 

. .  < *  

. .  

. .  

-. 
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Stratn meaauremexlte a t . m f f  and hnding were carried out. 
The e v a h a t l o n  09 the msasuremente of the reliability of the 
construction are given. The character of the baling shock forces 
involved, VU be di6oweed in a later repart. Author 

+@Ie Teichpulnn, and SchL'he: Belastun&svoreruohe at ehem 
, Schwimmer ~ U B  Eydronalium (Load- Teete of a H y d r c u g i l L u m  

Float)  .. €93 No. 308, Z.W.3, 

An airplane accident in 8 landing run a t  sea led t o  a ;n&rical 
check 6f the strmgth of the ?loat strutwork of the  pLane. On this 

. .. 
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occaeion, an  exsmination was ' t o  be made 'of the effeot of recent 
proposals .up,on the dimensions as cap&red with the  'presently 
obtained 'assu&d loads The main. cause' wae, with s e a t  probability, 
an  off-oenter bow impact. A n  error In the dimenoion0 o? the floats 
could not be eetabliohed. Neither did the  resul t  of the buokJ-ing 
teat .~indicatd~under-d~enslonin&. Relative to the assume" lwde ,  
it can be inferred fran the invoetigation of the accident that the 
presentlg pobtulated bow lmpact 'resulted. in 1111der-dimens$t1~3ing* 
The recent  proposal^. for the  asswhed lads on the floats,  ysed.in 
the  investigation, were. found. to be not get in . . Author 

*693. Mewee, a,& ~ e k ~ 9 n s :  Beitimmuag der Landest6sse f i h .2 .  . 
- . .  . . .  

, .  
' . Schvlmarr'c?l.nen bei  Starts und Landwen in Seegang . '  

of Lanai% Xn~gacts f o r  Two, Float  Shapes During T a k d f f s  
and-hrrding on R o w  Sea (Junkers 'Float and DVIZ Single . 

,Float 1) . E6 No, 838,. Z.W.B., July .?, 1937. 

. .  
. e .  . (Jur!-k-o::a S e l ~ ~ ~ r / G ~ i n h e i t s s c h ~ i ~ e r )  jDete&rBtion 

. .  

Take-off and landing t e s t s  were mado i n  rough water with 
two Junkers seaplanes. During these t e s t s  strain measurementi3 
were made on the float struts. The seaplanes were pr0vidb.d with 
two different floats; otie: float W ~ E I  the original Junkers float, 
and the &her w a ~  the  replaeement..-float - the DVL s,ingle float,. 
The caaparison of the measured stresses 'in the two seaplanes shows 
that it is not possible to derive any definite advantages fpr 0U.e 
f loe t  shape in regard to landing hpac t s .  As a matter' of . fact ,  the 
differencee in strese produced by different piloting, and so forth, 
are greater than the differences  produced-tj.  different faoat shapes. 

Author 
*694. Newes, E. : B e i t h u n g  -.der Schwimmorstbee an eine ~ Flqgzeug 

. .  , . '  . . .  . .  

vma Arado Ar 66B (Determination of the  F l&t  Inp&c%s cn 
arl A2rcraft of the Type Arado A r  66 B) , PB No. 42, Z .W .B 

. .  . .  
By meane of s t r a in  .measuremente, in t he  f l o a t  struts, the  

resultant impact forces are determined a8 toaagni'cude, dlrection, 
and position. Using these fqces ,  the'results of the measurements 
are  to be ompared with the assumed l a d s ;  A ccaplete critical 
examination of the strength  specifioations is not poseible as yet 
on the basis o f  these studtee. ' . Author 

, .  , .  



*695:'Behrem, W. : Bestmung der Stoeshbfte  an einer He 
60 mit enseitig  gekidlten S e h u m r n  (Determination Of 
the Dnp0.t Forces on a He 60 with Uneylmnetrical Floats) . .  
FB No. 852, Z.W:B. l'iov. 11, 193'7. . 

A ful l -scale . .pir  Of wlsymmetricql f G t *  'WS been produced 
by the,Kieler Loichtbau G.m.b.E. for the aQ-craf.t;'mo&el He &I , 

according to a design beveloped by the DTT+ on'the basis of model.' 
test'8.. The full-ecale  f loat  ha8 been $est& at sea. -.:I.n order . t o  
control the landing oharacterietics~of a aeaplane.equipped witp. 
such f los te ,  s t ra in  mea~urements bave been carried but on the 
different'etruts of the float structure. Theee s t ra in  meaeur@nts 
were intended:-to  also..'pro,vide data for $he maximum loads pemniesible 
Zor 'seaplanes  quipped wS$& such P l a i t s . .  , . Author 

. .  . 
. . I  

.. . 

*696. Behrena, W. : Durchfederungemeasungen am gefederten 
Schwimmergeetell eines  Zwefc~immerflugzeuge He 42 bel  
Lamlungen im Wasser und auf E$s (Qinding Teete of a 
' Spring-Provided Float Bracing of 8 Twi&loat He 42 Sea- 

, ' 'plane on Water and on Ice}: UM No. 528, 2.W .I). '. I 

, .  

'' , The 'deflections that occurred in reeil lently '  attached  special 
'flosta oF'a .3e 42 seaplane, during landing on water and on ice, 

.,,'were meamred. By stn;ultaneouslg meaeuring the def1ectt;lcns a t  
sever& points of attachment of the float bracing, the magnitude 
and lwation of the vert ical  c'aqonent of the  reeultant  lapact 
force could be .ascertained. The lateral. .farces  could be determined 
from a one-float landing., on Ice.  B4sicalI.y different deflection6 
are  obtained in landing ' dn"'ice than on water. The deflection alow * 
the normal axie 'decreages appreciably, wherea8 tlze-transqerse 
deflections, hardly' qb.tibeable3when landing on water, increase 
extraordin;ariu for h e  landings .. * . AuthW 

9~697. Weible,:.A.: Der EJndringwfderstand vch K&pern m i t  
' verach-iedenen sbpfformen bet eenkrechtam Aufechlag auf 

Wasser (The Pet&etratlon Re&stance of Bodies with Varioue 
Head Forms in'VerticE1 Impact Upon Water), IIM No. 4 9 1 ,  
Z.W.B ., Aug. '1943. 

Canputations a re  mde to   gain a conception of the arder of 
magnitude of the path of bodies with various head forms. The 
computations are  based on result8 of the inveettgations of Wagner 
and Schmieden and are  campared with measurements of-the  penetration 
resiatance by Watanabe and Ma jer. Author 
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The questions  arieing .Is, the course of the averaging of the 
t e a t  rosults are  treated in' iietiil; ~-uggeations are made for 
sizuplificationa of such measurements.and evaluations. Author 
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703. Peck, William C. : .Max3.mwn Water Pressure and Accelerations 
on a J2F-1 Amphibian during RougWater Acceptance Trials. 
NACA MR, Bur, Aero., NOT. '18, 1936. 

Meaaurements .were taken of. the longitudinal and normal accelera- 
tions  (with  respect t o  body Sxes) md the water pressure8 on the 
forobody of the hull  of the Grummah J2F-1 amphibian during rough- 
water  acceptance t r i a l 8  in the vicinity of the H8mpton Roads Naval 
A S r  Station. A normal acceleration of 4.28 accapanied by a Longi- 
tudinal  deceleration of 1.5% was encountered in  a land- on a 
sea with mves about 4 feet ,  high aud a head wind of about 18 knots 
D u r i n g  this landing a sWucfxra1 f a l l u r g  occurred i n  the iorebodg 
despite the reinforoemerit, of the, huU. by s i x  longitudinal  stiffeners. 
After further reinf'orcament of the  forebody bg replacing  the L-inch 

hull covering w i t h  k-inch. coverLng, the amphibian succ,essfully 

withstood a series of test8 wherein a -no&l.acceleZ'ation of' 3.88 
and a longitudinal  deceleration of 0.7% were encountored'. A 
ccmprlson of the water  pressures and the acceleration data showed 
that both $he positive and the  negative  pressure must be considwed. 
In order t o  realize a rough estimat1on.of the effect  of the loads 
on the whole  amphibfan. 

704. Peck, W. C.: Maximum Wator Pressures and Accelerations ob 
th6 XOSU-1 Seaplane durlng Acceptance Trials. .  NACA KR, 
Bur.  Aero., Sept. 20, 1937. 

* .  . .  32 

16 

. .  . . '  . . L .  . .  

Rough-water acceptance trials were made with a Vought ' X o s u - 1  
float seaplane by the Experimental Divfsion of the Operations 
Department, €laapton Roads Naval Air Station. pur- these tr ia ls ,  
records of the  magnitudes and the  dietribution of the load's Smposea 
i n  landings and,take-offs were obtained in the f o m  of a C 6 8 b I 5 3 t i M 1 B  
of the  seaplane 8s a whole and.the maxlmun water pressure. genepated 
at several   locatime on the foseb0d.y of. the float. The maximm 
accelerations  recorded during.the roughwater trials (wave helght * .  

approximately 2A feet;) were 3.4g parallel ' to  the normal axis and . 

0.2% parallel .to the  longitudinal axis of the seaplane . The magni-.' 
tudes of: the cmponent accelerations at t r ibutable   to  the hydrodynamic 
forcera  .were' estSmated t o  be 2.55g and O.l6g, respectively. The 

* maximum water p~esszaree recorded during the  roughkater acceptance' .: . 
trials occurred i n  tihe neighborhocrd of the ,ke'el ' a t  the step. 'These'. ' . 

, .  

. 2. 

, .  
. .  . .  . -  . .  
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statJ-stical   plots have been made t o  present  the data in  the ‘simplest 
mapper. The resul ts  mv.8 been canpared with  testa under similar 
conditions on the PBM4 airplane. A forced-frsquency  survey of the 
w i n g  i n   f l i g h t  was made and gave good resul ts  i n ,  the variation of 
the frequency-responee curve, damping coefficient, and torsional 
frequency, ;TQere was rm indic’ation of any approach t o  a f l u t t e r  
ins-bility i n  the airspeed rsnge covered (0 t o  200 mph indicated 
airspeed). 

vO7. Anon.: Naogot am X:slanding rned Flott&fly@;plan (Landing on 
Ice w Y t h  Pontoon Equigpsd Plane) .  Fljrgnlng, vo l .  8, 

- n6 . .’ 6,-’#June 1930, pp. 128-3.29. _ . .  
. .  , . , -. * -  . ., - , . .  

1 Brief  analysis of forces induced by landing shock and notes 
on.&rength of float structure. 

. -  “Eng. Ind. , 1930, p. 1573 - .  ~ 

*708. Spaak; G.; Om f lo t t a r e r  fiir 8 j8flygpkk nied &rs.kild tanke 
pa vera mordiaka f6rhallanden  (Seaplane B’PlbBtB w i t h  Special 
Reference t o  Northern  Conditione) .. Teh i sk  T l d s b i f t  
(A2l&inna  Avdelningen), vol. 57, . . .  no. 28,. July .‘16; 1927, 

~amments on various  conditions hydroplane has to &e€ in taking 

ppi 237-240. . . I  . . . .  .. - ’ .  -. . 

off and in landing; importance of i ~ ~ ~ t h i n ~ 6 s  and cagabilitx of 
maneuvering on water; resiathnce to shocks;’ Yepa irp’  ‘and ~-&ed,,,ls 
best  suited  therefor. @be also 1%. Vet .. Ah’d.. [S,t;ockliol&) ;’ no. 77, . . . . . .  
1927, PP. 21-33.] 

- .. ..: 
. . . .  . .  

Ehg. Ind., 1927, p. 128 and 1928; p.’ 1&9 

709. Bennon, M., Weiss, D. , and Morrel, J. S : .Rough Water Landing 
Tests of Model SC-I. AiPpiane #35298 - I@&mmentettion of. 
Rep. TED No. RAM 2464, 2tiir.t; I. Naval A S  Experimental 
Station, Dec. 18, 1944. ” ’ . .  

.. , .  

Two series of six landings S c h  weri’made w’Xth model SC-1 air- 
plane no. 35298 a t  NAS, Patuxent  River on Aug. 24, 1944 and 
Oct. 21, 1944. The fir& series of landlngs was -de i n  insuff  i- 
ciently rough water ( 3  t o  4 f t ) ,  but the  second ser ies  of landings 
was made in a eea judged by the NAS personnel to be adequately r o w  
( 3  t o  5 f t )  . This  part  describe?, .the inqtrumentation, interprets 
the acceleration data, and present8  the”Wbmatory  strain-gage 
data . 



D u r i n g  the   tes t  of October.21, a geak center of gravity normal 
acceleration of 4.B wa8 recorded with a pf.t;ching acceleration.of 
18.7 radgans per second2 (oanputed) occurring ~s3nnaltaneausly. In  
the earlier t es t s  of AUgUElt 24, a peak center"gravity normal 
acceleration of 6.G was recarded but the peak acceleration was 
of relatively shorter duration' The caputed pitchlng acceleration 
wae 20.8 radians per second2. 

The pitching  acceleratbns were ccrmputed from the reeponeee of 
two nixma1 accelerameters and agree very well with the value8 
recorded directly by ~n expor'wntal a- a c c e b r w t e r  developed 
a t  I?AES. These l a t t e r  vabuee, however, were based cm a laboratory 

ti- d u r i q  landing aocwred a t  a frequency of 8 cycles per second, 
a consideration of the m i c  characteristics of thls  Instrument 
lndlcates that its readlngiEl are too low by approx3mitely 14 percent* 
Pram %hebe facts, it i s  eonsidered that the pitching accelerations 
caput& fraa the norrrsal accelerations. are sleo too low by approxi- 
..ma*ely thls amount, due, preeumably, to bending of the fuseLage. 

710 , 'M-1, J. S . : Rough Water Loads 4' Moilel SC-1 AfrpZane - 

C8llbrf3tioA a t  0.77 C Y O h  pep 8Woxld. ,Since the PItChlnfS 8CCel0m- 

Laboratory Calibration and Servioe Landing Laads, 
Rep. TED No, NAM 2464, Part 11, Naval Air Ebqerlmental 
Stat lon,   as. 2, 1945. 

The, laboratory calibraLion of the strain gage0 used in . . 

detemining the  watw loada on a Curtis8 6C-l. seaplane during 
' rough-water landbgs ( a b e m c t  709) is described in detai l ,  and 

the method of calculat2ng the loads on  the main float fran the 
etrain-gage readings is given. The ELgreement between the calculated 
loads and the linear acceleratiom wae qualitatively good, except 
far vertical l m d a  and acaeleratlone w h e r e  the calcuhte4,ver t icel  
load wae ' cq i s t an t ly  about 100 percent greater than the corre- 
epondl?43 ver€ical  aoceleratlon indicated. The pitching accelera- 
tiolie obtained A.csn measuremsnts of anger acceleration, frm 
correlated measurements of normal acceleration at the center of 
gravity and tail, and frcm calqullated l a d e  and mcDaspts were in  
good igmement. 

' I .  

.. . 

" 
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7ll. Hathawag, Melvin E.: Rougwater Tests o f  an XPBS-1 Flying 
Boat, Bureau P&ject.No'. . . .  3506. NACA B.w.. Aero.; ' 

The resul ts  of measurements of huii  lo& and .stresses made 
dwing two rough+ater Landings .of a Sikoreky X&&l flying b'oat 
at a grous weight of a p p r o m t e l y  40,m pounds are'p-esented In 
the form of time-history ~ 1 0 % ~  of trim, ; k ' ~ .  and w-a*$ sp&etl, 
bottcm pressures at' !X! stations, stringe6"-stkea'ses 'at el&t stationa, 
and accelerations measured near the ceriter of gravBy, at' the bow, 
and near the-ou%er engine .*~E+;L~QB. The yay& 'were. e s t m t +  tg 6 
from 3 t o   & ' f e e t  hQh. .- Winft the set@ apd rhore 'sevbri4' bndh'';.; 
structuraL failures 6ccukred"a.t' the inboard' engine mouhts and at' : .. 
the bow. 

NOVe 22, 1939. , .. .,. . .  

. . .  . -  

When the bclw was immersed simultaneously w i t h  the  step,  the . 
pressures a t  the baw were the"+ i ~ '  or greater than those at' the 
step. Large angular- and linear ccmgoriente of aoceleratibn occurred 
simultaneously, both when tho Impact occurred over the whole fore- 
body bottan an& when the 3Itpact occurred. primarily at the bar. The 
local. failure of the huLl near the bow As probabJy caused .by a .. 
high average preeeure extending. over a ,l~mge ' a r e a  and aesociated 
with a peak presauro of about the ' t iynmlo preesure . (about 50 pounds 
per  square inch). The failure of the eqine'mo\lnte was attribute'd 
to the effect of a large angular acceleration supeqosed upon tha t  -- 
of a moderately Large linear accel&att&  at   the  ceater of gravity. 
From the nature of the i q a c t  i n  the'.severe land-, it is con- 
sidered that l a d e  in~oeed  in rougher 'wa.t;er would not have been 
greater than those 'imposed. i n  this landing. 

*TU. ,Mewee, E.': Seef&igkeit einee Zweiech&immerPlugzeugs ' 

. .  . .  ... . .  , .  . I  

Teilbericht: Stosel&aftb'estfmnungen fm Schw3brmwerk 
...{. I 

f. -. . (Seaworthinese of a T w i n 4 l e t  Seaplaae. Partial Report:: ' 
' -,-\"- Determin&tion of D y m d c  Loads in the FloWtion Gear) 

.. .;'':-E5 No. 339, Z.W.B. . .  ' . . . . . .  

?- Stress meatiukznents were &de on the f loa t  struts.and imp&''':' 

. . . .  a .  

. .  

pressure measurements were made a t  various pobts  rm t h e  bottcm of 
a float during various take-off6 and landings. The tm-nsmitted 
forced. %re 'de'terinined by DVL s t r a in  gage'e w i t h -  ecmtch stylim on 
a n  undefckiage   s t ru ts  attached t o  the floats-;, , , Author . . .  c 

P I  
* .. " 1  . .  . .  

, .  
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HYDRODYI\IAMICS 
Unsteady Imgitudinal Farces and k n t s  

The l i a b i l i t y  of eeaplane floats and hulls to failure a8 a 
resul t  of the Impact of landing and high-speed taxying in  a, rough 
8ea I s  dlscuesed. The hulls deeigneb bx 'Linton Hops (abstr8Gt 451) 
were of flexible construction t o  abeorb lan8$ng shocke. Teste were 
made during W o r l d  War I by the  Britieh of a hull with the forebody 
planing bottam hinged t o  the hull a t  the bow and supported by 
cnmpresalon eprlnge near the step. Tlie reaulte were not entirely 
eatisfactory. A mare aatiafactorf hull shock absorber was Ln the 
form of a seriea of individual cantilever slats each extendiw . 
acrose the hull  and faa-bened to   the  hull a t  the  leading edges o f  
the slate.  

+714. Hubrich, C. : S p m ~ m e a e u n g e n  an eipam Sclvwimmergestell , 

' The strains ' in the  float gear appearing on several models a t  
take-of'f and laqding i n  various wave conditions were measured. The 
s t ra in  meaauremente form a part of a program to eetablieh new 
loading criterloqs. The test reeults are canpiled i n  table8 and 
ccmgared w5th calculated values. Author 

*715: 6ydar, J. :, Spannungsmeseungen an einen l0KF'lugboot bel. 
Start-3 in  Seegang (Streae Measurements on a lO4on Ply ing  
B o a t  f o r  Sea Take-Off) . No. 393, Z.W.B. 

(Strain Meaeurements' on a Float G e a r )  . IB No. 76, Z.W.B. .. .. , .  

Take-off a and landinge of a &tan flying 'boat were made on 
the Potenitzar W4ek near Travanbde, in the Bay of LGbeck, and in 
the North Soa, and the e.treese8 at varioue  places i n  the structure 
w6r6 maaswed.,, -On long wavee"(ef3timated rOu@;hneS8 of the 13- 3)*  
the eaf'e load limit8 reached in tha weakest member6 were determined 
by the mea'surfx instruments. On short, steep waves (estlmated 
rougbees of the sea 21, one part of the s t ru t  between the keel 
and. exine support of the fron-b transveree frame exceeded the safe 
load 1mt. Author 

+716. BOCC~UB,  W.: S tosskraf t ;emhtLgen auf Gmnd der Feetigke it 

. .  

he~'ScWimmergestells (Deterrnlnaticxi of Force of Impact 
on the  Basis of the Strength' o f '  the  Float Undercarriage) 
IRE No- 358, Z.W.B. 



determhed on the basis of the arrangement and the dimensions of 
the float undercarriage. The impact forces were eubdivided in to  
symmetrical, asynanetrical, and l a t e r a l  fmpmta. The iner t ia  forces 
which are created by the iiupact and are derive& fram the  airpune, 
which is asamed  to be rigid,  and the l i f t  and weight forces of 
the condition of f l i gh t  are taken  into  .co(nsi&eratim. In  the 
d i a g r F ? : , t h e  impaat force13 for a factor,of  aafety of 1.55 and the 

' influence  likes .for the atrut stresses .created By a' iznit' lmpact 

calculation values are tabulated, 
.. e -. . . . force are plotted  agafnst  the le-h of .the float. Stlength and 

.I. 

, Author 
' . .  

' 718.:%tha&y, pi. E.: Typical Pressure, Stress, and Acceleratioa - . .  . .  * ., . . Measurements..on an XPBS-1 FQing Boat. . Bmeau Project 
I . .- : No. 3506. NACA MR, Bur. Aero., Aug. 26, 1941. 

Some of the reaults of. lileasurementer of preBsures, stringer 
- . . .  ~ t r e s ~ e s ,  and acce lera t im-obta ined  during take-offa and landings 
.bn mobth  water and lending's in rough yater of 6 Sikorslry XF'BS-1 
f3;yi.ng boat are presented in the rod of: -nax&uw.n pressyres, I 

stringer stressee, and accelerations plotted again& Unding speed, 
trim, and ,'valociIiy n h l  t o  the keel; timb-history plots of trim, 

... airspeed, water sped ,  and acceleratione; and plots  of the  distribu- 
t i o n  of maximum pressures and strlnger stress66 ova? %he h u l l .  
bottaan. (See also abstract  .7U. ) 

The data subetawbiates and extende thaw obtained with  the 
P2Y-3 @betracts732 and 733). The impact loads  increased with the 
square of the landing speed and increased  rapidly  with 'trim. There 
appear8 to be l i t t l e  jus%ification for the present  reduction of 
design loads towards the bow and Chinee. A deep, sharp bar might. 
permit such reduction in  bottcm loads at the bow and 3reep.th.e 
angular acceleratione d m  to safe valuee. 
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*7 19 ... S,ydv, J.: Untereuchung der F88tigkeit eines.SchwSlmnergestell8 
, (Investigation of the Strength o f  a Flmt Gear,). ..J'El .F,o.. 459, 

2 .w .B . - .  - . .  ' .. ..: . .- ., . . , -  
* " . .  

8 .  , , 

I . ,  . .  
Take-offs and Isridings i?n.'rough 8 8 8  are  naad-e with a eeailne'.  

. .  

The stressee  occurring W the float gear 'are measured w l f h :  a pk.a%ch 
s t ra in  gage and canpared with the buckling streaseer.. . Twice >he 
undercarriage was damaged; a8 was. t o  .be sxgecte.d.. -:.a &*tf'csJ&y* 
indeterminate systm, sevepai:&r~ber'e fa i led 8imUl-t&Ou.&.:  .; Onl$ 
one s t r u t  buckled in the middle. In., other' caees. 3he boll head', . the 
connecting bolts, and the fueelage f i t t ing ,  or.base .of the &rut - 
were dEunaged,. After several members in  the undercarriage were 
strengthened, the strengbh' WBB a h t  equal i n  a U  part,s of the 
undercarriage, a t  least as far ae cobld he *detewined frani' the few 
t e s t s  *de, High stresses in  landing and take-off  occurred a8 soon 
a8 a sea roughneee o f  3 wae. reached.. . : i . .  . . .Author 

'720. Sydow, J. ; Die WiTking einer Feder im SChWimmerg~8taU. airf' 
die StSsse ,beim Starten und Landen (Spring Aotion in Float  
Gear and I t s  Effect on Impact during Take-Off and Landing). e No. l249/1, 2 .W .B . . .  ' . ' .  . . . .  

In  &der t o  examine the. act,& of sBrlngs bui l t  i n t o  the  f loa t  
. .  

bracing, tests were made d u r i w  t a k e a f f .  and. landing eon rough sea 
with the FW 62 equipped as a single-float aircraft  or 48 a t w o -  
float aircraft. Spring tension der chahged hekween .tests .. The 
t s e t s  demonstrated that olrly very  soft  ecpringe. wFth coneiderable 
def lect$ons gave satisfactory  reeulta ; ' . . Author . 

. .  

(See also abstracts 608; 727, 732, 733, and. 829.) 
I .  , .  

Unateady Longitudinal Forces and Mcments '-. ResLatance . .  
. .  . . .  

(See abStr€iCtS 669 and 673 .) .. ' : 
. .  

. , .  , .  , .  . .  
' . .  . ,  
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A method l e  proposed for  determi&& landing acoeleratione in 
a hull  f rom planing and buoyancy data. The trim is assumed t9 
remain conetant until maximum deceleration is obtained. The 
decelerating force a t  each instant, dynanic plus buoyant lift, is 
calculated and the  &aft8  resulting fram the unbahnoed forces are 
fowd by integration, The accelerations are determined frcm the 
d e c e l e r a t u  force and khe moving mass. 



; ,-. . . . .  

. > :  , 

. 



. 
€BDRODYI'?AMICS 
Steady iateral Porces and Maents - SideForce 

Although sidedoad conditions are required for landplanes and 
f o r  float seaplanes, thore are no such requirements for flylng 
boats. In a Landing wfth side d r i f t ,  a Lateral water l a d  is bui l t  
up on the hull bot.tam or lower portion of the h u l l  side that imposes 
a rolling accelemtion on'the azrplane. 'The loads s e t  up &y be 
cr i t ica l  for bulkheads OT wing fittings. 

. .  

By aesuming tbt the prebsyre' ob prfe side of 'tk keel .$s' the 
same 8s in the symmetrical s t e p l a n d i n g  oonditicn  while that on 
the other side is reduoed to on&laaI.f' the steplanding value and 
by assuming a dead-rise angle of 22A , it was found %hat the total  

vertical load is reduced to three-quarters of the steplanding value, 
while  the side load varies front about LO to 23 perceht 'of %he 
vertical Load required for a symmetrical step landing. 

0 

2 

. .  
. .. . .. 

Steady Latiml Foroes and Moslents - Heeling hicaneat 

(See abstracts 511 and 726. ) 
I . .  - 

a .  
, ,.. . 

... 
. , '  

Steady Lateral Forces and Mcanents - Yawing Mcqent 
i '  . 

. I  ' 
.>. - .' 

. "  . . : . .  - I-. - . . -  . *. .. I . .  . .  

c 



EYDRODYIAMICS 
Unsteady Lateral Forces and McPnent8 m '  Heel ing Mcanent 

. .  

726. Hutchinsan, J. L.: T r l s l a  of Model Shetland Floate cm Saro 37* 
Reg. No, H/Res/lTI, Brftish,M.A.E.X., Jnly 7, 1944.. 

Trial testa were made of " s c a l e  models of the Shetland 1 ,  
2 -79 

auxiliary floats.fitted to a.Saro 37 girplane: Water handling . 
teats.were"h~ado ,under rou@+ea conditions with winds up t o  . .  

28 milee per hour which covered taxying a c r o ~ ~  Kind. and turning I . 
dawn wind. The max5mm safe cross wind was det.ermined and canpared 
with a calcuhted  value. The agreement between the two naaximum 
values "cezzded t o  corroborate the method of calculation used. 
(See ale0 Rep. No. E/Res/153 Brit ish M.A.E.E.) , .  

, .  

' ,  

*727. Sydar, J. : Beanspruchun&gmessm.gen an einem 3'lugboot bei 
Start und Landung im Seegang (Strain Measurements on a 
Flying Boat During T a k d f f  and Landing on a R a u g h  S e a ) .  
FB No. 14.02, Z.W.B., June 3.7, 1941. I .  

The pressure on the bottcan of the hull and the  tresses ia 
fndividual parts of a flying boat were measured durm take"; " 

and land- on rough sea. The measurement gives magnitude and 
distribution of the pressure on the bottom of the boat. B"r0pn 

these measuremente,coaclusions can be drawn a8 to the safety of the 
whole construction, and tAe basis for construction specificatione. 

*728. Sydaw, , J. : Der Bodendruck bein Starten undl Lsnden von 
Author ' .  

Seeflugzeugen nach Versuch und Rechnung (The Bottom Pres- . 

awe at T a k d f ' f  and Landing of Seaplanee According to . . .i 
Experheat and Calculation). FB no. 1592, Z.W .B 
Reprint f'rcan Jahrb. 1941 der deutschen Luftfahrtforschung, 
pp. 1398-1403 with additional figures and tablee. 

Tests were carried out on several aircraft to determine the 
magnitude and distribution of the bottcmr presmm at takesf f  and 
landing on the sea. Author 
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72gZ Baker, ,Go. S., and Kgary,. E. &f.; ExperbIIente with 3UzSized.  * 
Maobineb. ,Second Series. R. & M. N o .  683,, British ACA, 
Sept. 1920. , 

Testa. were -de with. an F.3 ,end an ~,16. flying boat t o  deter3 
mine the q x @ m  pressures on the forebody bottcna. when tawing 'and ' 1  

landing. The gross weights during the t e s t s  we38 Sram 10,600 %a . L 

11,600 pounds. Landing sgeeds of . ga . to  55 -0%~ were normal for 2- 
the two flying baats. The ~ e e a u r e s  were measured by Spring- ' 

loaded pl~mgers arranged to bre&k.an  electrical   circuit  when the 1 
force of,the water on the plunger exceeded the force of the 8prlqb' 

The ma--& pressurea.,xere greater .while taxying i n  rough . .' '. 

.. * 

~ ~. . ,  
. .  .- . ., 

water than i n  smooth, and were greater when the flying boat was 
porpoising-than when it uae running ste,a&w. G r e a t e r  pressures. 
were obtained in areas near tjm free-water surface than.in m o m  
submerged areae. A n  appreciable pressure wae measured a t  the baw 
at low speeds only. Sanding6 a t  high epeeb In rough water pr+ 
duced the greatest  pressures, about 8.7 pounds -par :square mch.. Y 
These pressures were localized and occurred near the middle of the :.! 
f orebody. During stal led -dings .the  preasuree were greatest . - . . . ' 
near the a5ep. I$ 1s concluded that. a n  average pressure :of I ' 

Sboqt 6.3 :h..nde per square inch e.hould be acceptable for general ' '  

s t ruc twe .design, and about 8.2 .gqunds .,per Bqwre inch for local  . 
~ ~ t r ~ z ~ t ~ ~ . d . e s i g n .  The buw rarely experienced preesures greater 
than 4 .O pousds per square inch., 

.. , 

730. 'Shazhey, F. R.  : Hull Sfater Lced3.q Requframente. Aircraft 

' %'he continued iscrease  in sise and speed of flying boats 

Airworthipees Section Rep. No.. 12, CAA, . SepL 1939. 
' . .  ' 

makea it desirable for specification8 used in huzl desi& to 
prwerly provide for a U  types of water bet t ing without requiring - 
anj'excese weight. Lmal presswee, used .for designw.bo*tom 
plating and stringers;  distributed pressures, used f o r  designing 
C ~ O B B  frames and keels; and step, bow, and stern landing  loads, 
w e d  Ocr .designing the hull structure and other parts of the fuing 
boat a r e  discussed (see abstract 725 for sfde loading conditions). 
The maximum local pressure is assumed to vary as the square of the 
land-. speed, and 8 lengthwise.  .variation of local pre8sure*~ &e . ;: . -  . ' 

suggebted. Numerical value@.. ~f -the varfoug ,design factore- arb 
suggested but the final valuee s4auld be thd reault of exper€iince, 
tes ts ,  and variouer practical  considerati-onrj. 

. .  

. .. .. . .- . . , *. -:-. . . i. . 
. .  , .. ~ . .  - ~ 

..,. 
. . . . ._ _. I .  - .  . ." . .  , . 

. -  , : . .. . ... . 
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flying boat, taken at  Langley tank no. 1 and suppLamentlng those of 
abetmot 647, are presented. 

part I&- A f t e r  the teste  reporteb in ab8tmc.l; 647 were 
caqleted, further tes te  of the model were mads by taring the model 
fra a motor boat at 32th Washington to study the wave and epray 
f ormatla of the hull and, stubj.$%Fi. . .. . _. ! , h  turns and other maneuvere. 



. .  

EYDRUDYT@MIC8 
Spray and Wake 



. 

. 

during t@xy;lnaF, apray strips were, f i t ted  along. the. chine . a t  the,  
noee pf tho float.  In choppy water,.the.epmy stripe effectively 
prevented heavy epray fram entering the propeller but i n  a rough 
e m  when the nose OP the float WBS burled frequently, nQ beneficial 
effect..yae obtained frm thq . .  spray atrlps. . .  . .  ', . I . .  

739. Scheldqr, M. 0 .  : . Metho& ,'of Spray CapRr&&n fcb , F 4 i n g  i 
' Rep Bo, 1782, GLM, AprlL 22, .1943 . 
A number of hulls were testad in' tho Stevens Tow& Ta& and . . 

the spray p a t t e d  recorded (me abetract ,249) . The reeulte ,cover 
a range of epeeds and .wter loade.'en'coiyitered during the pre-hump ,' 
tax1 r G  and are applicable 'to any boat h u h  similar to the f ive  
mentioned. ' 

. $  I .  . ," ' ' . 

. . .  

The d a h  are analyzed t o  determine the 'poaslblllty of 'eprag 
pattern prediotion. A nondimensional method 18 evolved which ie 
eatiefaotory for this purpoee. Examplee,, shmlng the application 
o f  the .metho3 to a number of hulls, are iricluded. A chart ehciws a 
metho&.whereby .satisfactory propeller clearance may . .  be estimted. 

740. Olson, Roland E., and Bel , l ,  Joe W. : Spray Charact8riatics of 
a Powered D~mm3.c Model of 8 Flying B o a t  Bhving 4 Hull with 
a Le&,Mesm ,qat$o of 9.0 - TED No. TIA& 2351. RACA MR 
NO.. L5Il2a, EW, Aero., 1945, 
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EYDmmAMIcs 
Longitudinal Stability Under Way 

and at the Glenn L. Martin C a p a n y  (abstract 748) . Differences 
between the methods are shown and dIeceg.ed. Cornlation of the 
two sets of formulas waer imposeibie 'uzi.fi'i5-.sx3mml.on of..t;he 
G l e n n  L. Martin derivation resulted in a e e t  of formulas l ike  the ' 

New Yorfr;-.:Unipsrslty set except for the vertical velocity, w, 
derivatives .  The final agreement between the two method6 of amlysis 
indicated the preference for revised New York University formulae 
which have the w derivative8 corrected for apparent draft change. 

*744. AZbr&,, .W . i , Der Einflus,s ;.doh .Fjliiaa'igkeitsgrenzen a d  &Le: 
L€tngesebiL$tat v& K&p&r;6"(!2he~~Influence of Fluid. 
Boutdarles OD the L q ' i t u a l n a l  Stabiliey of Bodi68) *. 

' UM NO*. w72. ,ZrW*B-t ?$LY , I 1944- . I * . -  ' 

. .  

Hitherto, only experiments could gSve the magnitude of tbp, , , 

disturbance of ,W f3ar about bodies due t o  the neamem of the 
surface and due"%o'iaves; since theory cannot, aa yet, handle the 
subject.  Since, however, euoh t e s t  results are not known, it is 
intended t o  ehow by mw.m of $he stability equation how, by mean8 
of prpper d W q s + o n w  XS &u. sha3e~i -and stabllizlng swfacea, 
good maheuvefabili%y .can 'be obtained; n&r a, ~urface.  Author 

745. Pierson, 9. D. t A MetBiod for QutilL%ative Boxpolsing Anqly 'a i8  
by Meana of Center of Presoure Variations. Rep. No. XI.&, 
GIN, OCt I 2 9  1939. 



. .  . .. 
NACA RM No. L7JIk I" 161 

To elucidate the pdypoising problem a mathematical investi- 
gation was attempted and the steps of th is  investigation are 
outlines, The theoretical work indicated: that a variation o f  the 
horizontal ccanponent 02 a:'seappu3e's velocity had negligible effect 
on the s tabi l i ty  "criteria,' and: hence the Inetabilfty of porpoising ' 

can be ascribed to the interaction of the vertical $rid pitc.hlq 
motiona. The work also shared the aecesaity in m b d e l  t e s t s  of ' 

using true dynamic m o d e l s .  . .  .. J . - 
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(See also abstracts 754, 780, 794, and 795.) 
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Longitudinal  Stability Under Way n Stability  Characteristics. 



The resul ts  of' te8ta..of th? t i p  flast showed tfJat, each of the 
three models with increased length produced greater dynamic lift' 
than the basic model. The moaification which had increased width 
mar the stern produced the greatest dynamic lift. L i t t l e  change 
in  hydrostatic l i f t  was noted between the  mcdffications. 

757. Xlocke, 3'1 W. g'., Jr. : An A&S&is of ~ h e ' . s k i p p i ~ " C h a r a c ~ ~ r n  - ' 

. . . .  . i "  . . .  . . .  . .  ., : ' 

. 



. 
HYDRODYNAMICS 
Longitudinal St@l;lity Under Way - Stabi;lity Xfraracteristics 

The 3ongitudinal stability -8 investlgqted by determining 
the trim j.imlts of stabi l i ty  of- each _configuration for several 
gross ldds Bnd pei t ioni i  of the b&er  of 'gra+;ity and' two flap 
deflect i  om...: . Increasing. the. groas load raieed both of. the trfm 
limits. .Very- t&e pos5t90nl OS. tbe Center: 92 gravity had a ' 

negligible effect  on the lower Unit.,:: DePleotJng.the fBp0 pr+  * 

duced the ~ a m e  eFfect as decreasing the gross load. The m o d i f l a -  
t i o n s  to the, huL1 had a:w@..igible effect an the lmr? limit.' 

. .  ... .- 
Lateral stability I&- &veit;&tedl by t&isg. one cmfigura.tion 

- .. 

of the model a t  constant speeds or fn accelerated motion free i n  
either or both rgll and yawi. T&:.pOae-L was f i t t e d  wi&h tip. floats 

~ and contro&&aple rudder and eleva.tors for them tes t s .  When . . .  . ...I 
fixed at '  8O yav and' fr& to roll; the model rolled away f r o m  the 
yaw except in a..ryqp of speeds below hump, speed .where .an mcilla- '.. 
tian in r o l l ,  once started, continued. The mde1 was .wrecked : . - 
while muuling a t  high speed free in both yaw and r o l l .  

. ' S p e c i f i c  fre&to-.tm a& genem.1 fQed-trim resietance tests 
were 0;p. &wo modification8 whjgh bad the ?no& favorable- longl- 
tudinal s t ab i l i t y  characteristics. The modifications with the 
smaller angle of afterbody keel had the lower h m p  trim and resist- 
ance and the greater reais*ncg at high. s ~ & .  . . . .  .... 

I _ . . '  . . . .  . .  c.̂  d ~. - 
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Ae a result of fank tests, a flying-boat hull, which in 
eervice trials ipi?llafed dicJa@?eeable porpoising characteristics, . 

ccmplete euccess. The large nmber of wdificatlons made it 
diff icult  to determm . . .  exactly w h a t  features cawed the iRqYovemsnt. 

-A -"size Qnamlc model of the sMb1.e f o h  and 8 0 V 0 r a l  modifi- 

m6 8 X h W 1 V e ~ -  m&ilied &id. a IlW hull  form 9,VOlVe-d a 

1 
.x ' I  . .  

, ., . 

cations were tested to determine the effoct of each mdificatiog , I  

on th6 lon&tu&nal etabllity . The hidif icatioas ' included 8 
replacement of the V-step by 8 stra3ght tmnsverere step located at . 
the median of the V-etep, the transveqse ,step moved 1 Pook aft of . 
the med3an. of the V-etep, a decrease angle of. dead rise an&..,-. .. .. , 
width of the afterbody stations, g.vertifflZ diaplaoement of the 
afterbody stations to give a concave keel with a hook a t  the 
second s b p ,  and .the .cuncavq keel withf t&3: hook reI.UOVed8 . . , 

' E&h of the m d d i f i u a t i &  except '&dvlng 'the transveP&' stisp ' ' 

. -. , , 
aft and removing the hook at,,Mze eeccmd,step lm9red the, upper . 
trim li-m;lt of. stability. Both trim limits were raised .by moving . ' 

the transverss ..step aft and the upper tr.ia .lfmit was raised $ L i g h t l y  
by removing t&.hoolS at the second step.. . The lmer trim+im2t o f  , 
stability was lowered by replacing the V - s t q  with a straight 
transverse step at t he  median of the V-step. The effect of other 
modifications on the lower llnli> m e  e%pe&ed to be negligible .and, 
therefore, was only brZefly  investigated. The trim treck of the .. 
new stable f a  of the hull waa about adway 'between the tr3m 
limits, while.the tr im track c$ the.orZginal f o m  was very close : 
t o  the upper trim limit. 

764. Abex, 0: G..% h 3 . l  Scale and Model prupoising Te.sts o n .  the 
, "Seal.". Rep. Bo. F/Res/ll2, 3ritfsb M.A.E.E., Jan.. 10, 293%. 

' W-&ale laolgitud3nal s tab i l i ty  b a t s  .bye  .:been ma& on .a . . 
, .  

" - " 
. .  . .  

pairey seal twin-fl0a.t; seapI,ane Over a wide range of trims at speeds 
, .. . . .  





HYDRODYNAMICS 
Longitudinal  Stability Under W a y  - Gtability Characteristics 

. .  

766. Stout,' Ernest G. : Zandfng Analyses 'for Plying Boats and 
Seaplanes,- Part  EI.. Aviation, pol. 4.4, no. E, Dec. 1945, 
pp. 163-166. 

. .- I -. , .. . . ;  

The general physical aspects of. landing ins tab i l i ty  or skipping, 
sane of the variables. involved, and a method of determining the 
landing stabilfhy of a flying&cat design:a,re d&ecuseed. 

. . ,all .forme of in&b%litg  associated with high tr-. are func- . . 
t ions of the afterbody. The jet-pmp action. of the wake fkm the . ' a  

forebody flowing below t h e  af'tarbody induces ,a region of law pres- . 
sure. on the  afterbody  -.tho  step t o  the point of impact of the 
roach. This low pressure is.gwt;lally nullified by a i r  flowing in 
fra the sides of the step, and :additionaL'n&Ltfication can be 
obtajned .by increasing the depth of .the s tep or by .adding ventila- 
tion  ducts in the aftextbody near  the s tep . .  ., .. . 

. .  

Information on ,the sklpping characteristics :of a flying boat 
and the ef$ect;a of' various modifica.t;iona w e  readily obtained f'ram 
landing t e s t e  of a -0 model in a tawing tank. The ef'fecte on 
tako-off a tab i l i ty  of modifioations made t o  improve ,landing s t ab i l i t y  
should also be investigated. - . .  

Fra the results -oi a n&ber of testB b&h of models and h l L -  . size  flying boats, i t , h a e  been cmcluded that depth should be not 
l e s s  than 8 percent of the bsam for satisfactory skilpping character- 
istics .without W e ,  w e  of additional  .ventilation, a V-f l t ep  ie ' * 

superior to a straight transverse step fra the standpoint Or 
skipping, and step ventilation vented ne= t he  afterbody keel is 
effective in eliminating ekipping. * *  , 

*767. Full, G. : Messungen zur Wage der Nacht-  und Gas-landung an 
. Flug-boot BV.222 T k  .(Measurements Concerning the Question 

of Night and Pmer Landing of %he .Flying Boat BV222 V4) 

. .  

. .  UM No. Mol; Z.W,B ..$. May J.9, 193. 
. : . .  

One CarUIoi inizkh parer landi,pgs in-the custcmax+ m&er with . ' 

the flying B o a t  BV422 without pulling. &.a .the eqer lepce  gaiaed 
another simBLe -procedure .ma: derived for. .which: sane measuremehts' :.. . 
and considera%igns are  given.: :. ' ' . .  ' 1 - - .  . .Author . 

, .  ' 5  .- . . .  
. .  - . .  

- .  , -  

. .  
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The niodel' was found t o  * b e  ' unstable for certain positions 'of 
the thrust lbe and center of gravitJi: and for certain applled 
mopnents. The ef'f'eot 02 wings and tail wae to increase the sta- 
b i l i t y  of the rncdel appsoiably. No insix%bility tjas found'when 
the vertlcalmovament of the m o d e l  was preven.t;ed. A theoretical  
analyeie:,of.the motion of a tawed model shows that, in the 
absence. of.dmping of rotatianalmo%ion, inetab2lity is most 
likely t o  arise fram a emall number of brim%ives'assmlat& w i t &  
the :vertical motion: 

771, Shav, R. A ., and Eva-, G. 5. I PorpQis TeBts on the 
. . .  . .  . _  

"G" Class Flying B o a t , .  Rep. No. EDee "I 141, British M.A.E.E., 
.March 4, 1941: - .  

I ' .  
D u r i n g  a nOMnal landing of the Golden E d  a t  a weight of 

77,000 pounds, violent .porp'oising resulted 9n an 'acoident to the 
port  w i n g .  A.genera1 investigation of the stabilLty of the "G".claes 
flying boat was therefore made. Recorda of speed end trim Srexe, .. ' .  

obtained during eteady ~ u q s  over'the full of eWck poeitiori 
a t  weights o f  65,000; 70t000, aml 72,000 pounds,,. Records oeepeea, 
trim, and acceleration .were obtained', during landings' at 72,ooO pounds 
#os8 weight and dur- Ea3re-dffs a t  weights up t o  77,m pounds. 

no porpoising was found in n o m 1  take-offs nor in fast 
I . .  . .  

hndings at low trims. Instability was found. In l8ndings and 
eteady dt high t& and themfijre elm larmdings are-not 
reccnmnended. - .  

I . .  

. .  
.. 

.. . . . .  
. .  . .  . " 

' , I ', .- 
Wind, 'lad,: and.poeit3on of. the oenter of gravity appearod t o  

have litthi effect on the water performance. . 

' There were marked disagreementk Zn stability between the 
model and full-scale flyfng bo&t,"The fulE.ecale stability laits 
were 1ower.and the stabilitr range was wider than the mde l  t es t6  
predicted. , .  
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HYDRODYNAMICS 
Langitudfnal Stabiltty Under Wag - Stability Characumistics 

Changes in the desfgn of the €!BY, which were Included in the 
present model, .were an increase in the longth of .the forebody and 
the a f t e r b e ,  et V-type step of greater depth, 'twin' vertical tail 
eurfacos, and the substituticii of .a spherical tail turret for the 
"waist blisters . I r  Soveral f'urther changes were  mzde in the  plan 
form and depth Df step and .in the lines of the tall extension to 
improve the .landing. atabillty : . -: 

. .  . .  

The range of stable positions of the celrter of' gravity wa8 
about 14 percent of the meanaerodynamic chord greater than that of 
the  model of .the PEY, .and the step w88 located more favorably for 
t a k w f f e  a t  forward pogitiarq of the center.& gravity. The spray 
characterfstics of the bow were s a t i s f a c t q ' a t  a gross load corrB" 
sponding to- 40,OOO pounds, OUU size, and were eugerior to those of 
the PBY. The tall turret was free of &pray and. water a t  all of the 
loads and speeds used i n  the  tes ts .  

' The.trlm limits of rstability were vir tual ly  unaffected by 
oh&& in. the. plan form of the step or by. the  horizontal  location 
o f  the center of gravity. An iaorease in the depth of a '  transverse 
step frcpn 6.5 t o  8 percent beam raised the upper t- limits and 
improved. the landiq stability but decr&Bed the xange of stible 

ohord; 

i78: Havens, Robert F., and Goldenbarn, David M.: Tank Tests of a 

. Lw-ations of 'the center of gravity -about 3 percent mean  aercdpmlc 

. .. i - -  

1/8Size.Dynamio M o d e l  of a Modified PBY .Flying B d t  - . 

Bur. Aero., 195. 
. NACA Model 132. II - Tests with Power. U C A  MR No. LxO2aj' 

Tests of a & s i z e  aynamlc model of a m o d i f i e d  PBY flying boat -8 
were made to determine the ef'fects of powered propellers on .the 
epray characteristics and the take"ofi? and landing &ability.  

. .  . .  , ., . 
With power, the epray entered- the  propellers at grose loade ' -" 

greater than 53.8 PO- (27,800 -13, .full size) . Wfthout parer, 
Sgray Was ,Clear of the propeller &Leks at values of the grms ldad 
up& 67.8 pounds (35,W lb, fill !size) and only light spmy entered. 
the propeller disks B t  a gross load .of 77.4 pounds. (40,000 Xb, &lL- 
Siqe). ,  Less BpI?EbY struak the wing and tail' w i t h  p'ower 'than w$+,hoit *. 

power.. 
. .  , .  ',. , ..;*..; . .,:: 

. .. 

. -  : .:. . . . .* . . .  - ., , 

.. 
. *. . I  :. , . - x  " . . " - 1  ' *  

C .  I 
- r  ... . . -. ~ . '.I " .& . ' . " 

. . .  . '. . ;i  V ..- :..-t. . 



?he powered propellers reduced the range of stable poeitions 
of the center of gravity by 2. l  percent mean aerodgnamic chord when 
neutral  elevators wore w e d  to deflne the forward limit and ele- 
vatore d e f l e ~ t s d : 4 5 ~  were wed to define the a f t e r  1Mt. 

The upper trim limite of 6tabilitr  occurred.at Laser speed8 
and trims with power than wlthout power. This change l e  similar to 
that obtained with a deorease i n  load on the water. 

A t  ,fo&rd.pmitiona of the 'center of gravity the model w88 ' 

. .  

generatly etable on laudlag w i t h  or without parer. Skipping that 
occurred during landings with the center of -&ravity a f t  of 36 percent 
mean aeradynanic chord was reduced when Icmdlnga were made with 
power.$ This difference  in landing stability was small and m y  be 
associated with the decreaee In lading speed that Le obtained with 
power 

779. Boll,  Joe W., and €iavem, Robert F.: Tank 'Pests of a L/&ilte 
Dgpemic Model of' the PB2Y-3 Airplane with Increased Power - 
NACA Model 131.  NACA MR, Bur. Aero., June 9, 1943. 

The Comolidatod Aircraft Corporation proposed t o  replacs the 
l2OO"horsego&r englnes of the PB2Y-3 flying boat with l&"&orsepover 
engines, and t o  irioreaere the operating groes load from 70,000 t o  
76,0m ,pounds. Tests of a L-ahe powered dynamic model of the PB2Y-3 
were,. therefme, made in' Langley tank no. 1 to investigate  the 6-9 
b i l i t y  and spray characterietice at both the present and proposed 
conditione of gram load and englne  paper. The effects of accelera- 
t ion  on the pospoiaing and spray characterietice of the model were 
investigabd. The aerodynamic chamcterietSce of the model with 
several settings and confiwat ione of the aerodynamic surface8 
and different amounts of power were determined. 

. .  8 

. 

Powered propellers  lncreaaed-the lift, elope of the lift CWO, 
and elevator  effectivenees, and decreaeed.the  static longltudlnal . 
etabilitg. The effect  of.gro86 loads on the etabl.8 range of center- 
of-gmvi$y positlon was amall f o r  the gross load8 teated (7O,ooO t o  
76,000 panda,  full size).  Increasing the pawor and g r o w  lmd.had 
l i t t l e  effect on tho  aftar  centel.lr"gravity limit?of stability but 
moved the forward 1lmL-t a f t  about 8 percent mean aerodynamic chord. 
Deflecting  the f laps  from Oo t o  40 decreased the range of stable 
centoMf-@;ravity  positions about 2.5 percent mean aercdynamic chord 
and moved the raage aft 13 percent mean aorodynaaic chord. A greater 

. 











. .  - ..- .. . . .  
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. ,qhich ,@Fee .with. speed above, .the. s-$alliq speed. The behavior of 

ventiLEtt2rig the step near the center  line of the aftmbody, or 
fitting a 30° swa~law-tafl step. 

,. . ..' ,j$+. pod&. w6e greatly improyed by Increasing the .ste-p depth, . 

. < .  " 

" dbs&aa'tio& of. the preesure just aft of ti?e utep ware made 
using. a multimanameter. It wa6 found that a ~nall negstive preo- 
sure exlets a f t  of the step. The 'negative pres&& increased t i t h  

' the increase. i n  speed and'was greater du&ing Forpoising and landing 
a$ high: trhs than at"1m trims. The negative pressure on the 

. , .@.fterbody fe considered to be an. important Muse of 1natabi l i ty .a t  
high speeds and trim. . .  .... . .. 

~. 794. Olson, R o ~ ~  E., and, Land, Norman S. : Tests  of a l/f!-F~~ll- 
.. - .  I ' S $ z e  DynamfmIly Similar MS>deS. of the Consolidated- PBY Flying 

r.. . B q t  - MC+ Wodel- 124. . l h C A  MR, 3ur. Aero., Apri l  3, 1941. 

Tank ttrsts were md6 of a h i z e  m a c a w  shiur model of 

1 -  

8 
the  Consolidated B Y  flyins boat t o  d'etermine the longi tudinal  a h -  
%ility characterieticp while on the water. Provisiqn was made i n  

. * - the model f o r  20*, 30°, and. 45O .V-stepe in additgoh"tb the basic': 
transverse 8tep. The V-steps were located 80 that the -mean depth 
of step was equal t o  the .depth. of 'the transvarse step a t  the s e  
station. . .  . 

. The variation in plan form of step hgd i n  general on@-a smSll 
effmt on tho stability. The amplitude8 of porpois wePe sl ight ly  
lower with the 200 V-step but were h i g h e r  with the 45 9 '.V-step. A 
breaker step on the tail extension reduced the flow arouid the tail 
and had a neglfgiblo effect oq the  skabillty. Lengthening the 
afterbody' 28.9 percent and removing the ohine f lare  .ob the after- 
body..increaeed-the stability but reQuired an aft m w g q e n t  of the 
breaker step fo r  effective cmt ro l  of the spray ~n the sail. Th? , 

79I.a. .Stdut, .E. G. : Report on .the PBY 1/8 Soale,Dynsmic Tank Tests 

.amplitude of porpoising decrea'sed with i n c r e a s a  acceleration. 
. . -  . " .  . . .. 

' .: f.". . . . *  ..at the N.A.C.A,, T o y i n g  Basin; Rep. No. 'zg-2m5,p CAC, 
-.;=*.* : 1941. - ; . . , .- - ... .= 

. -. . .. . "t. .. . . -  .. - . 
.' . The re8ul.t~ 

b i l i t y  and spray 

ConsoLSdsted PBY 
and summarized. 

of tests- (abstract 791) of' the longitudiml st&- 
characteristics of -a ' - k i z e  a m c  lpoaei 'of %he 
fljring  boat made a t  Langley tank no. 1 ar8 discussed 
Construction details of the  m o d e l  are presented. 

' 1  
8 

. - . -  



792. Olson, : R o l a n d  E.  :, Teete of a..2/&4'uU&Zze Dynamically Similar.. 
Model of the Consolidated PBY Flying Boat T N .A.C .A. Model 124D-2. 
NACA MR, Bur .  Aero. a July 14,. 1941.. .. 

. .  ... 
Additioaal tcst8 were made of % &-size dynamic model of the . .  , , . 8 .*. " 

Coneolidated B Y  flying b i t  (abstract 791) with the 30°.V-8tep ': . 
moved. aft.  1 .33  inches. The results ,of the tests  showed thak tho . . 
forward limit of"8tabl.e poeritions of the center of gmvlty was 'I 

moved a f t  by an amount approximately eqtiel-to the change in posi- 
tion of the step, The after limit was move&. forward bs an.indeten" . 
mlnate amount. 

793. O l s o n ,  Roland E. : Tests of 1 / w i z e  Dynamically SimSLar 

Step - N,A .C .A. Model 124Dr3 .. NACA MR, . Bur. Aero., Aug . 25, 
1941. 

' Model OF the Consolidated B Y  Flying B o a t  with 8 20° Vee 

~ e s t s  we& made in ~kngley nb. 1 of A &-aim d w c  
, I  

J '. 8 .  
model of the'Coneolidated PBY flytw,'boat with a ..20u+Y, steg ,which 
had the eame position at the chine a8 the 30° V step of abetrac% 791. 
C h a n g t n g  from the 30' to the 'ao V ,step, in this manner ,effectively 
moved the stes farsJard arsd .caused a correapoqdix forward movement 
of the forward center=-of+$lty limit of stabllity.  





t 
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. .  ,. F p g p " . , l m p o , ~  no. 2,- Spray s t r i p s  of ttro d i f f e r e n t  widths 

extending outward horizontal ly  f rom the side of the hull were investi- 
gated. The spray s t r i p e  were lneffe~ct,W. . . .  i n :  .&gx?ovlng,.t4e. . .  .i .. ... . .  . . I ,  transverse " . .  
etabllity. . .  
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stability 'was improved appreciably and. there . . . . .  wqs ..no .tendency for 
the stub w i n g s  to "d3g in." . . .  . . .  

801. Bush; R. G. : fiatera1 Water :St.&bilitr. Mdd& 3i4- D w c  M&l. ... 

, . ~ydr0d-0 t e s t s  were of. a o.O-ize ++c mode;& bf 
L .  the Boeing 314 flying bwt t o  improve' the UteraL  s tab i l i ty  i$-,a 
manner that would minimize st ructural  changes -end 'addit'ioml' de&@. 
The model was tared beslde a 2Gfoot C h r i s - C r a f t  motor boat on 
Iake Washington. The- ~@€if~catipm .Jnyestiga$ed, .in+ud.q auxiliary 
wing-tip f loa ts  in conjunction  with'the  etub-wi&-stabiiiiers, . 
retractable w l n g - t l ~  flaps in colljungtion with the stub wings, and 
a c a p l e t 8  redesign of the stub wrings. 

. " . 
. . .  

. . .  .BAG Rep. Bo, ~-2870, . Oc$? $940. . .  . .- 1 
. .  . . .  .' . 

. . _  - .  
. .  . .i ' . ,. . .+.. 



EYDRODYHAMICS . . -  
Lateral Stability Under Way.- Heel Stabil i ty  

. The.calculatione of the equilibrium condition that appeara.wh1l.e 
'rolling at an arbitrary angle with respect to the,wlnd and. at .  an 
arbitrary ve loc l ty  areperformed. Since  the baeee of the ca1cuI.a- 

accuracf-.is oh3meb t o  be only fair. .Tho margin of 'etability l e  
in r e a l i t y  probably sanewhat Larger than calculated here. But as 

.. , f q , a s  tendency is concerned, the behavior of the. airplan& agrees 
" . ,we31  ., w1kh"'the results of the calculation. I .'I #+':Author 

. . ! . z f  %$on13 "I were not exact ly applicable and. emnewhat fncmpletaj tlie 

, ;;:;-; : . . -. 'L:l.:.::':. 
.. ' .r ,. * I , .  ' ? L  I 

. .  
. . .  ..., (See aleo'abetracts 5Q5, 736, 746, .and 747.) I .. 

L. - e .  , ' . " . .  

. , ., , 
. . .  



The orash of a Sikor8ky &2B flying bcat during a night 
landing In San Juan Harbor, Puerto Rico waa inveet2gated -by the 
Civil Aeronautics Baard. It w88 found that the oaptain landed the 
flyipg boat in ap unduly nose-low attitude with a sllght drift to 
port. Alrsmt lnnaediately after contact, the,aircraft swerved 
violently t o  the right and broke anto eeveralwjor s e c t i w .  The 
water was emooth and there wa8 a bright mom almost direotly over" 
head, tending to leeaen depth perceptfoa and detem5natloa of 
sideways motion. 

808. Milliken, W. I?, with euppleme,qjaq. remarke by R . Bush:. 
Report of Dpmnic Y&w Tee3k, Model xpBB-1. BAC Rep. No, -2838, 
A%. , 2 9 4 0 .  
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mODE'&lIC!S 
General 

810. Webster, W. W., and Clark, W. D. : Flying Boats 'for Tran& 
oceanic  Service. Jour. Aero. Sci., 001. 1, no. 2 $  
AprfL 1934, PP. 55-66. 

An analysis is made of the .cmpu%ed aerodynamic perforinances' 
and weights.,of ccaponeqt pr%s of groups of hypothetics1 flying 
boats, haw of which are biplanes and half'monoplanes, the other 
primary variable6 being engine power and etalling speea. A l l  boats 
i n  each group are gecgnetricam similar. A summary cmpariion 1s 
made  on the basis of: 

.. Pay load xATerage econaacal  speedx Range 
Caposite perfomaance = - P Groes w e i g h t  x 1000 

A monoplane has greater .speed 'than a .biplane bu5 h58 lese 
range, load carrying  efficiency, and bc@osite p e r f k n c e  except 
when the .wing loading is caparat ively high. ~Maxlmum speed, range, 
and load carrying  efficiency  increase  with  increasing gross weight. 
Although there   ia  8ame decrease in speed as a result of omrloading 
a given design, the r a g e  'and cbnposite performance. are  greatly 
increased. 

811. Wocd, John H., and Pepoon, Philip W.: Free-Splnning-Tunnel 
5 .  T ~ & B  of' l / l h c a l e  Mdeb., of the. CWTb$664h?fght  xc-1. sa- 

' plane and Landplane - TED No. NACA 23U. ._ NACA MR Mo. L5AO9, 
Bur. Aero., 1945 . 

. .  
Teste were made in   the  Langley 20-foot' free-spinn$W' t k e l  

1 .  
16 , 

of -"size models of the  Curtiss-Wrlght XSC-1 seaplane- and la&- 
plaoe t o  determine tne ~ p l ~ ~ ~ i n g  oharac t~&3tfcs .  The effects of . 
control  settings and  movemeats upon the  erect and inverted spin and 
recovory characteristics of each model were determined in  the 
n o m 1  loading with flap8 a+ p l a t s  retracted. The effects of 
opening.the s l o t s  Pully or partially, equally or  unequally, were 
also determined. Tests were made with  both s l o t s  fully open and 
with f laps  down. Effects of moderate mass variations were detelr- 
mined for the  seaplane model.. Tests t o  determine the rudder-pedal 
force for each model a s  we.11 a s  tests t o  determine the relative . ,  . . .  . . .. - 
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The appreciable interference  effect on tho  1"S-t of a seaplane 
produced by flying near tho surface of  the sea, and which according 
to experiments carried  out a t  Felixstawe may produce 8.10 Fercent 
increase in the mxjmum l i f t  cannot be eatisfactorily explained-by 
the .ordinary vortex theory, In this  paper a mathamtical analyblis 
i-s',made oP'the problem of calculating  the l i f t  of a f l a t  plate * . .  
placed i n  a' twcF-dimeneional contfnuous -stream of fluid which- ie 
bounded br a free surface~oh t h e  Lower side of the. p"b, aesuming 
various values f o r  the angle of attack of the plate and for the ' 

distance of the  plate  from the  free  surface, It is sham that for 
praoticelly important W l e s  sf attack, such -a@ loo or  l5', the . 
Iff% i o  increased ky a '  few percent 'due t o  the. presence of the free 
emface when the distance of the'plate frm It -is, of ..the 883118 order 
of magnitude as the breadth of the plate. -Yie surface of the sea 
being cclnsidered €18 a free ewfkce, by aeswning the  water a t  rest 
and neglecting gravity, the theoretical results are applied t o  the 
case of a seapplane tgqying over the eea .s.wf'ace, .and it is shown 
that for an angle of attack of about 15' 'the maxlmm lift may be 
expected to be increased by about 6 percent .when the .-distance of 
the w i n g  frm the surface ie of the &er.of the breadth of the 
W m 3 *  . .. 

, .  ' . ; Jour. R&, June 1937,. p.  4%. 
. ,,; . .  , .  

f r  

. .  
. . -  . .. 

. .  - ,  . . , 
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813. Nelson, William J., an& Ebert, J o b  .W., Jr. :, An Investiga- 
.;tion of. ,the A i r  F lar  Around a Marbin BM-3 Flying B o a t  -'by 

' Meana of T u f t s .  NACA MR, Bur. Aero., Appil 16, 1943. - 1 .  

'Observaticpe by means of tufts..yere made of the air  flow '. ' 

around a Martin DM-3 flying boat t o  aid i n  the determination of. 
possible methods of reducing the a i r  drag. The behavior: of the . ;. 
tufts on the h d l  and t i p  floats wae recorded .at variolre.aica.peeds, 
by still and mo$ion pictures  taken from an accosrpanylng airplane;. 
tufts on the wing, nacelles, radar fa ir i~ , ,and.gun- . turrets  were . 
observed but  not photographed, ,,., . . .  . .  . . , .  

. .  . 

. I .  . . . '  . . .  . . .  , . -. . .  " . - .I_.. - . . .  , r . .  -. , 
The tests shawed that: . , .  , _  - 1  . . 

., 

. 1. The a i r  flow over the h u l l  was generally  parallel. :to fhe ; 
direction. a$. .flight. :- . . .. .. 

. I _. ' & .  - .  
2. AS a resu l t  of the  cross flaw over the sharp forebcdy 

chine, fAow separation ocou&ed above $.he qhine wMch caused the 
tu f t8  in t h i e  :region to .stand away from the surface. T.he. violenoe. 
of the  ssprat ior i  WBB greatest a t  loy airspeeds. 

I _  

~ I -  
. .  . .  

3: . A  ;ex& sepaP8t1011 similar t o  that over the h u l i  occurred - 
- .  

above the chine on the  t ip  $loat.  Flow separatTon a lso  occurred.. 
behind %he step on. the t i p   f l o a t  at all. flight. epeeds; - 

. .  .. . . 
" 

.. . . _  " .  . . 

4. Fl&.separation occ&ed ,on the bottom of the hull for 
approximately 10 f ee t  behind the main step. The Length of the ' 

regfon of se-pargtion was greater at- the high-speed 'condition. The 
flaw was 'aleo .disturbed behind the  .vertical.  Bteps. on the aides of .. 
the  afterbody. 

. ., 5.. ??ha flow :mi turbulent over the engine nacelle&, .ahead of 
the windshield,. around the  juncture .of the radar .fairing and the 
hull, behind the top turret ,  and behind the  Junctures of the t i p  
f loat8 and the t i p f l o a t  s t r u t s .  

814. .. Rennie, J; D.: The.Problem of .  the Long Range Fiying Boat. 

. .  - .  . .  . -  - 

.. - 

' '. Jour. R,A .S. ,' v e l .  XXXII, no. 208, April 1928, pp'. 264-295'. 

The.,effecte of uarioua.aerodynamfc.deeign parameters on the ' 

water and air perfowncea of. a '  flying boat :are  inveetigateb and : ' 

diecussed; the cesul.t;o are presenked in tabular and graphical fora. 

. . '  . .  . !  - '. 
I *. 
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AERODYNAMICS 
General 

suing b&t8 ma'y 'be divided approximately i n to  two chsese  - 
f a i r  weather boats and general  service baats, some requirements 
f o r  the'sdaworthlness of general  eorvice  boats  are mentioneir. It 
is shown that &n increase i n  getaway speed or pmer loading 
increases  the time and distarice  required for take-off, and that a 
head wind during take-off increases the a ir  drag but reduce8 the 
total resietanca.  Increasing the aspect r a t i o  of the wings or 
decreas:ing ,the get-away epeed increase8 the'maximum rawe and 
decreases  the cruising speed,. Decreaelng the parasite drag ' 

incresses  both  cruising speed'arid &%e. Decreaaipg the epecific 
fuel consw~ption of the engines  increases the  range and ha6 no 
effect on the  c m i s l q  speed. A fuel system adaptable t o  v8riouS 
methods of refuellng is described. 

815. .PhaI.m,'.'~ohn J. : Sp3n Teste of l / l b c a l k  Models 'of the 
XSO3C-l Landplanc and Seaplane. RACA MR, Bur. Aero., 
Jan. 20, 1940. . .  , .  

. .  

Testa 'were hade in  the Langley lFfo6G free-rjg3Ging w i n d  . ' 

seaplane to Zetermine the- effects of loading chmgee; open and 
cloeed'cockp5t canopies;  rudder,  elevator, aileron, and f l a p  
deflections; afid a l o t s  M the spinning charactertstics. Subsequent 
t e e t s  were made to h e t e d n e  the effects of t a i l  IIIOdif~OatiOll8 on 
the landplane and seaplane and the  effect of a uniform increase 
in groes weight on the seaplane. .. . I 

. .  . .  . .. . 
In general, the seaplane recovered frm sp5m more rapidly 

thazi' the corresponding  landplane. I . .  .f . 

816. Donlan, Charles J.: Spin Tests of 1/164oale Models of the 

. .  

Tests were made of a L - s i z e  m o d e l  of "the N3N-3 landplane and 
16 

float s'eapune dn the Langley free-spinning wind tunnel  to deter- 
mine +& 'eSfect8 'of loading changes and control dispoaiti~ns and 
the effect of cowlad and uncowled engines on the sginntng charac- 
terfeticd.both of the landplane and seaplane types. A eeriee of 
t es te  were a b o ' m d e  with various tall: rncdifications. 

, .  
. I  



(See abstracts 468, 601, 735, and 826. ) 
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Reeearch.-Wind&unnel. tests were mads a t  the maticma1 Physical 

Laboratory of m c d e l e  of the three seaplanes and many of, their 
_7_ 

4 
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AwODYI?AMICS 
Force6  and Mcmnts on Hulls and Plats 

Wlnd-tUnnel investigations of a '-size model of the S ; 6 3  were 
made a t  the National Physical  Laboratory. The investlgations Con- 
sisted of: ' tes te  of variaua floats in,an ef for t  to decrease  the 
a i r  drag; tes te-  of the a i r  fl& inside the wings for additional. 
cooling of the wing radiatws;:. tCist8 :of varima  prgpellers;  teats 
of ' the  caanplete model with-an&without gn operating  propeller; and 
tsets of the  directional  stabil i ty of the model without floats in  I 

the presence of a ground board .simuFting the sea during take-off 
A drag  coefficient based on voLume2 was found t o  provide 8 basis 
for caparison of the air. drag .of .varioue floats. 

4 

. .  . 
t 

The turning of high+peed a i rc raf t  aroupd pylons was Investi- .. 
, :, . ~ z -  

gated by t e s t s  ,of the  raoing.ssaplanes. TeRts of maximum Bpeed, 
take-off time, and static thrust.of  the  seaplanes f i t t ed  wfeh pro- 
pel lers  of varying  pitchdiameter  ratios were made;. The flying and 
water handling  characteristics of the  seaplanes and the medical 
aspects of high-speed Tlyin8:az-e discussed,. A description of t h e  
contest, and the establishment of. a world's record maxiiui epeed , .. 
of 407.5 miles per hour, which t,Qok place near Portsmouth, England; ' 
is given. .. . - 

. .  
. .  .. 

821. Belsley,  Stephen E., and  Jackson, Roy R .  f The Effect' of * .  
Amphibious Floats on the Power-Off Stabil i ty and Control 
Characteristics of the Douglas C-47 Airplane. MACA MR, 
A r m y  A i r  Forces,  Jan. 18, 1943. 

Tests were mde in  the d s  7- by 10-foot w i n d  .tunnel t o  . ' 
detemlne..the effects of amphibious floats on the parer-Orf sta- 
b i l i t y  and' control  characteristics of a " s i z e  model of the 

Douglas -7 airplane.  Longitudiaal stabi l i ty  and control character-; 
i s t i c s  were investigated f o r . t h e e  f lap  positions. .. . . 

1 
11 

.- 
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AERODYNAMICS 
Force6 and Warnent~ on Eulle and’ Float s  

choxd, The negative  pitohlag m-nt (taken  about  the  stability 
axee) due to   the flats wae independent of the an@& of y a w .  The 
f loa ts  reduced the slope.of the o w e  of the yrtwing4ucPnsnt ooefff-  
cient  plotted  again& angle of y a w  (atatic  directional stability) 
by 0 .oOO4. Three of four ventral and dorsal f im teated t o  ccm- 
pensate far th i s  lose in 8ireut . fonal  stability proved eatisfetctory. 
The floate did  not ohange-the control  characteristics of either 
the elevator or rudder. Subetitutlng the f i a t s  for the  retracted 
main landing wheels and removing the tail wheel increased the 
parasite drag coeffiolent by 0.0095 a t  an an@e of attack corre- 
epondlng to high-egeed fl ight.  Extending the wheeb of the f loat6 
increased the  paraeite dxag cooffioient by O.oO’?O. 

822. Earnon, Froderiok E., Jr. : The Effect of a Wing-Pip-Mounted 
Fuel Tank on the Aerodynamio Charaoteristics of a High- 
Speed Bmber W i n g .  NACA AOR No. 5H-06, 194.5. 

Tests were mElde t o  determine the effeot of a win&ip”owt6d 
auxiliary fuel tank on the aerodynamic charaoteristice of a high- 
a p e d  bcanber wlng. Fuel tanks consisting of streamline bodiee of 
revolution corresponding t o  lJAcA Areelage fomn U and modified 
vereions of fuselage forme 111 and 332 were teetea. FueeBge 
form 111 m e  teeted at fl.mneas ra t los  of 3.5 and 5 and at volumee, 
t o  “ m a l e ,  of 300 and 630 gallons. The modified vereion of 

fuselage form 332 was also t e s t e d  at volumers corresponding to 
300 and 600 gallons. A l l  tanke were tested mounted on t he   t i p  of 
a semispan wing with the center l ine  6f the tank approximately 
one-lmlf of the tank diameter below the wing-tip chord. One tank 
of NACA fieelage form u1, having a finenese ratio of 5 and a volume 
corresponding to 300 gallone, was aleo mounted in a central  loca- 
tion on the wing t i p  and i n  an underelung position beneath the 

1 
10 

w i n g  inboard fkam the t i p .  

It m a  found tbt the wing-tipaomted tanka caueed an average 
increaee of 3.75 percent i n  lift-curve slops. TNa increase is 
equivalent to an inorease of 27.5 percent i n  the effective aerpect 
ratio baaed on the gecpnetrical asgeot, ratio of 9. at a lift coef- 
f ic ien t  of 0.15, 8 w l n p t i ~ c q m t e d .  tank had one-tbird the drag of 
a tank mounted Inboard frm the t i p  and underslung beneath the 
lower surface of the x-. A t  Uft koefficiente wbove 0,6, the 
drag of the w i n g  with the tig-mcrunted tank becam equal t o  or lese 
thaathe meawed drag of the w i n g  without a tanlr because of the 
deareaee in induoed drag, 

, 



," . .  



1 . .. . .  



Formulas are obtained 
of ihe coefficient of side 
the acreen and without it, 
influence of the s'creen. an 

With knowledge of the 
seaplane model, caJsulated 

- . I .  

t o  oalculhte for? .ea& mcdel the 'valye 
force for a'mcdel"h the .pre.sence' of 
also the correcting quantity for the 
the' coeffLcient of si$e force. 

I . .  . . .  . . : - .  

The effect  of the flying boat oa the a e r m c  Ch3kiAer- 
istics of the tail surfaces.fs resolved into caponents. The part 
which each canponent has in the total effect of the flying boat $6 
determined. The maximum a8 Well a6 the average effect which each 
factor has on the tail surfaces i a  evaluated, l3mpirica.t f m u l a s  
are de;ritl,rped which permit oalcu3+?tion of the total effwt of the 
flyi3g boqt 0x1 the C, and Cy values of the tail oUrPaces and 
thus to trace the C, ana -,%  curve^ of the tail surfaces in 
actual  cond;tia!s. A thepr4tical analysis is =de of the structure 
of the aer&Jrlactmic shadow thrown by the w l n g  an the tail, g i v i w  
results closely corresponding to the experimental cmclusion. 

Airc .  Eng., Nov.  1934, p. 308 

828. Tcrmotlka, SUSUPIU, and -1, 'Isaoi': Notes OZJ the L i f t  and . 

Maanent of a Plane Aerofoil which Touches %he Grow&- with 
its TcTailfng Edge. Aero. Res. Ins-b ,, . . !@&yo Imperial UniV., 
Rep. No. 19, July 1937. . . .. ._. 

Spicial  equations for the ideal. tv&%&o&l air l i f t  and 
m-nt of a plane airfoil which %oucWs,tb-?wp@ with its trafling 
edge that were developed by Xtwyler are checked By using:general 

. . ., . . .. 4 .. . . ... .. :. . 
. .  

. .: ,. 
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AERODYNAMXCS 
Forcbs and Mcanents 011 Hulls and Floats 

829. Garner, E. Maam:. Recent FulL4cal.e and Model Research on 
Seaplanes. The Aeroplane, vox. LV, no. 1434, Wov. 16, 
1938, pp . 61-19. 

Wind.-tunnel tes t8  0x1 a famfly of shapes showed that the a i r  
drag of a conventional.flying4mat hull wSth a tmnsverse second . 
step was 50 percent  greater than that of a symmetrical streamline 
body of the same fineness r a t i o .  Second-step fairings were found 
t o  give satisfactory  hydrOapa~~Lc  chnracteristics and permit a . 

reduotlon of about 9. percent in a i r -  drag. Mail.1-step f'airiqs 
reduce the drag.by over 10 percent  but unless retracted m y  give 
unsatisfactory  resistance  characteristics. The possibil i ty of 
using air j e t s  i n  place of discontjauities in the planing bottcgn 
is suggested. T i p  floats were found t o  be better aerodynamically 
than stub w f q a .  L q i t u d i m i l  stabili%y is mentimed and a few 
.general rules relatingge~m&r.ical&ape  to  position of trim limits 
00 s 9 b i l i t y  are given. 3hpac.t; t e s t s  are briefly noted i n  which 
von I ladnts  impact formula (abstract 93) was substantiated. 
Menti.cn is made of a wave recorder. [Pre'cis of p p e r  read at a . 
meeting of the Lilienthal Qesellschaft in Berlin. See also 
Jahrb. 1938 der deutschen  Luftfahrtforschung (supp. vol. ), 

'+830. Kohler, M. : SechEikcanponenten-MesS~en an elnem Model1 des 

" 

PP 357-373 3 

Flugbootes 'rDormieriWallr uber einer den Waseerspiegel 
darstellenden  Platte (SixGanpOnent Teets on a Model of 
a Flying Boat lrDornieMal" over a P la t e  Representing the 
Water Surface). FB No. 7x6, Z.W.B. 

The resul ts  of six-ccqonent measurements on a model of the 
flyins boat "Dornior WaL" are given. The tmts w e r e  =&e in the 
wind tunnel over a plate  representing the water surface at angles 
of yaw frm 0' t o  360° and at various trfms and angles of keel. 
Several   tests were mads ,to determine the effect  of rudder and 
ailerons. The results are discussed and capared with the reeulte 
of similar tes ta  on a model of a biplane-flcatplme (abstract 341) 

831. Irving,, E. B . , and Batson, A: S. : Spinning Eqerlmsnta and 
Calculations on a Model of the Fairey I I I F  Seaplane with 
Special Reference t o  the Effect of Bleats, Tallplane 
Modifications, Differential  and Float-  Ailerons and 
"Interceptors .I1 R. & M. No. 1356, British ARC, 1930. 

Author 

. .  . .  

Teats of a model of the &ire7 IIl3 seaplane were made in 
the "-foot wind tml o f  the National Physical Laboratory to 



2 1 2 .  - 
provide information on the spinning propertiee of'a typical twh- 
float sehplane with.specia1  reference to the effect8 of the  float6 
on those aerodgnamic characteristlca of most importance in spinning. 
The effects of different ia l  and floatirq silerona, spoilers, and 
various  modifications t o  the horizontal sub i l i ze r  on spinning 

. were ale0 .investigated. The testa were made cp1 a roll- balance. 
t o  determine the rolling and y a w i n g  maments  due t o  rolling about 
the w i n d   axe^, and on a eixrcmponent balance to determine the 
rol l ing and.yawingmaents due t o  roll and sidesUp. The'roll ing 
mcmnt due t o  rolling of the floats m e  positive for a l l  angles of 
pitch  tested (2'j'.Y0, 42.4', +nd 60.51~). The yawiw mcanent due t o  
roll ing,  of t h e  floats me negat'lve a t  42 .bo angle of pitch ana 
pos i t lm  at  40.9' an@ of pitch. Large positive pitch- m~~neIIt8 
due toythe f loa ts  were observed a t  high angles of pitch. Inte?+ 
ference of the floats on the horizmlal. s tabi l izer  wae responsible 
for about one--third of this pitching mcnnen.t. Spinning calclilatiom.. 
based . o n  the, test re,sults ahowed that removing the   f loa ts  increased 
the maI?gin.of safety in  spinning, although the seaplane with the . 

f loa ts  should  recover f'ram a spin without difficulty.  

832. McKee, John W., and Maloney, Jam06 A,: Winb[ifunnel Teste of 
, I  . . .. 

a l/&Scale Mlodel of the XSFl A i r p l a n e .  I - Longitudinal 
Stabi l i ty  and Control. RACA MR, Bur,  Aero,,  Feb. 23, 1344. 

Pttch teste were made in the Langley 7- by Lo-foot wind tunnel 
of a model of the xsc-1 float seaplane t o  determine the 

l r n i t u d i n a l  stability- and control  characteristics and the effects 
of various modelmodiflcationa made t o  improve the longitudinal 
s tab i l i ty ;  T h e  reerults indicated t b t  the nodel w e  stat icaUy 
longitudinally  stable, Eltick fixed*and stick fme, for the clean 
condition  with and without power. ' The original model In the .dirty 
condition became w t a b l d  a t  high lift coefficients when parer. wa0 I . 
applled. Tee'te of the separated main float in the presence of the 
re& of the model indictated that, at 'I& angles of attack, t h ' e '  

applibatiom of parer caueed the float t o  contribute only a alightly 
more unstable moment. A t  high angles of attack, however, the float 
contributed 8 large des-t;abiliei& mameat. By retracting the, inboard 
B S C t i O n B  of the slat &he stabiU%y2me 'improved a t  the expense of 
a reduction of C h x ,  ' propel4er.  wir@nillfx, of about 0.5 but 
without appreciable reductiW< of with power. The actdi- 
t ion  of large end plates . & n d  more arm t o   t h e  hc&ontal tail. 
greatly improved the s t a t i c  longitudinal stabflAtx, 8-y conditioa, 

5 '  

" . .  

. 
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*844. Brice, David: Fly ing ' .& B&t. Aero&utics, Dec. 1944, 
- .- 

PP. 47-9. 
'. - . 

It is noted that when'a flying boat is on the water it is 
virtual ly  a marine vessel and themfore subject to wtural and 
maa-made l a w s  of the sea. The crperatip of tk;e flylhg. boat under 
these conditions IS discussed. Sections 00 the artich'refer t o  
moorings, taging, take-off, landing, and moor ing  procedure after 
landing, . . .  

, .  

Aero. Eng, Rev., lPeb . 1945, pa -84 

*a$.. A&oli, Giuseppi: ' Flying B o a t  &k Eydzoaeroplane for Sea . 
. .  . .  

Flying. Fuing,  June 1918. 
. .  

Limitations of the dou'ble-flcat seaplane for rough-water . 
lanaing, training flying, boat  pilots, taking off, landing, and so 
forth. 

*846. Anon. : The Flying B o a t  In a'seaway; Luftwacht, Septa 1929, 

A descriptive account of.methods of using EBB anchors to 

PP* 40-9. 
. .  

minimize stresses in  a sea. . .  

Judging height a c c p t e l y  when alighting c ~ 1  perfectly calm 
water is practioally impossible. Within the last year, about 
9 pilots  and passengers ham l o s t  their l i v e s  in various parts of. 
the world because of "gL&ssy l and ings  , I t  Under glaesy oond$tions, 
the g i lo t  should  not guess a t  height and follow the conveatfoaal 
maneuver of gliding d a m  and then  flattening  out a f e w  'feet frw 
the surface. He m y  f la t ten  out too late, arid nose inlio the water 

,. with posaiblo disastrous coneequencgs, What he shauld carry out 
, is a ";euwer stall." A t  about 50 f ee t  frcpn the   swfacs  of the 
"j;er, he should ogen t ~ g  the thro t t le  a trifle m d  pul l  the nose 

, slightly above t h e  horizon. The'afrplane w i l l  then lose a l t i tude  
S l W l y  ill &lmQs% stal led.at t i tude,  The aubsequent oontact with the .. 







OPERATION 
. .  

1.. . . .  , : r .  

, .Pi&OtiA#j 
..: , 

. .  . .  

’ Dlffsmncee in the handling characterlstfce of seaplanes and 
landplanee are indicated. The epeciallzed techniques requiredafor 
operation of ’a seaplane during the taxying, Wsdf, ’and landing 
etagee aro deecribed briefly. 

Aero. Eng. Rev., Sept. 1945, p. 73 
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864. Anon.: Flying-Boat Modringii. Flight,' vol. XLVII, 'no. 1897, 
.3r 1943s PP- 474475. ., '. .' 

A method of docking flying boats, devised by Saunders-Roe, 
&$d., -3s described. 'Opposit% 5he coveeed laangabdock into which , . 
the flying host is t o  be ,hEiuled there I s  a breakwater, parall& t o  
the grant of the Jmngar and- feci%, it. Between the. breakwatw and 
the baGk wall of the hangar there i s , a n  endlees cable, the up2er . 
mn of which is  supported on  or n&r. the water  surf&ce by small .* 
buoys. St.ops are spaced -about 10 f ee t  apart along the cable. A ' 

special hook on the bow of the fl.ying'.b&t engages the cqbi,e, w$ich, 
i s  used for hauling .the' flying'. bdst  I d  and 'gut of the h a e a r .  A . . 
l ine  fran the breakwater t o  the  stern .of the flying boat i s  'used fo 
control the.headinig of the f l y i n g  boat. 

*865 Anon.: Handling of Seaplanes in A i r p o r t & .  Illustr. Flugwoche, 

~ A .doecription with 14 photographs and &ketch& of the handling 

. .  . 
_ _  . .  . .. . .  , . .. 

. .  . vol. ..XI, No. 819. 1929, pi'179. . . .  

of seaplanes and flying b a t s  by means of:: trolleys, slipwaye, 
. cra,nes, and floating docks. . , ... . .. I .  

. .  . .  " 
. .  

I .  . 
. .  . ,  . .  _ .  I Jour. R';A;Sr,.,Mar. 1930,. p. .  290 . 

. .  . .  
866. Doherty, Edward, Jr. : El;ydroports f o r  the Private Flyer. 

.. FUPng, Oct . 1945, ppi. ,4647, 108, 110. 

Waterport& for a m a l l  ' f loat  ' seaplanee a& e.m&ib;lans are dis- 
cussed a8 a possibil i ty f o r  econoxiical opazktiofi arid convenience t o  
private  plane awners. The large number of waterways available is 
shown t o  offer numerous advantages with few disadvantagqs. The. 
approximta .cwt of conetruotion of water 'ports of different sizes 
is quoted an6 reference t b  'same available engineer$ng"draiiings is 
made., . -  

2867. .Mitchell,' R. J.: Notes on the Ground Operati& of-'Flying 
. . .  : . I .  5 .  

. . . -  . .  . .  . .  

B o a t s .  The Aircraft Engineer, supp. to Flight, vol. 18, . ' I  no., 2,. Mar. 25, ~ ~ 6 ' j  pp. -'17&178~ i , . .  

: , . l$eth@s. omployed in .lamehi& brfnging ashore,. and handling 
flying boats on ground. ' ' 
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.. 

"868. Ancm. :. Portsxuwthg a Plak f o r  an International Airport at 
Laneetone Harbour. The Aeroplane, VOL. lrxIxs no. l.801, 
Bov. 30, J.945, , pp. 642, 643. 

,. . 

Details are given of a suggested g u n  to construct c0mbinat;Ion 
landing fac i l i t i es  for"landplanee end flying boat8 a t  Largetone 
Harbour, Portmouth, England. The scheme harj been prepared for ' 

t h e e  etagee of develofpment, the first af which enccPnpaeses the 
enlargement of the. exlsting airport t o  accamodate Dakota-type 
aircraf t ,  the dredgiq of-an adjacent mooriw basin, and the 
prov5sion of three.  water ruinrays over 1 mile' i n  length and with a 
low water dep%h-'of: 10 feet .  Temporary landing elips and terminal 
building8 would%'be. erected close t o  the main road and electr ic  
railway to  ando on. In the second lstage of developanent, the three 
water runways would be nearly doubled in length and a new land Wee 
created on.reclaimed.land. The erection of barriers acrose the 
two sea in le t s  i~l provided t o  insure a oomtant water level thronghout 
the harbor, with a minlmum low water depth of' Pj feet In three 
runways and.."12 feet in the mooriw baain and t a x i  channela. In the 
third atage the water runways would- be. widened and extended by 
further dredging, and ''f1Utf would be provided t o  extend the reclaimed 
area i n  order to provide for a duplicate e e t  of parallel m w a y e  for 
the landplanes. .If'rieceesary, a water rmnxay 18,000 feet  long would 
be dredged i n  the direutian of the  prevailing w i n d .  

. .  

Aero. Ene3. Rev , Feb. 1946, p.  4'7 

*8@. Anon.: Radio Cmtrolled Seaarcme Lighte kake Landing ."Fields" 
of Earboura and Lakee. Cammercial: &fiation, Nov. 1940, 
I?P* 

* Fluorescent lightfl mounted on floating rubber doughnuts and 
controlled by ehort-wave radio a re  s h m  and deecribed. Developed 
for w e  a6 marker beaccm~ for seaplane or flying-bmt landiw lanee, . 
the  new lights make possible nighLlandin@; f ac i l i t i e s  f o r  practically 
every 86Rpum MSe. 

Jour. Aero. Soi., Aero. Eng. Rev. sect, Jan. i941, p. 26 

870. Pennow, W. A .  : The Seadrme L i g h t i n g  Syetem. Aviation, vol; 41, 
no. 3, March 1942, pp. 144,  143, and 203. 

An explanation is given of the Weetinghouae seadram contact 
ana boundary lights which provide direct fl,uwescent lighting, making 
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. . . .  O ~ T I O N  
Seaplane Bases 

. . . . . .  . . I  ....... . . . . . . . .  
Descriptions are given of son6 .of the"n&erous l ighheaplane  

bases in  and around New York Ci$y and a number of -pho$ographs are , . 
included. Seaplane handling a* the %ases'is described and the, . . 
technique of piloting ,light seaplane's in rough and 'glassy water 'i's 
briefly reviewed. 

.. 

. . .  
L .  . . . . .  . . . . .  

" 

(See also  abstracts 403e, 408, 414, 429, 432, 441, 481, 841, 'and 876'. 1% 

i 

. I  
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3.  Verification of farecasts from aerial photographs 

Wave velocity, wave length, wave refraction, wave height, 
wave steepnees, and. the charaoter of the brerthing wave are described 
and discussed in great  detail. A -  number af e~uat lona are given: and' 
the results are shown graphically. Several eXamphs are given of 
predictions of wave farmations around different topographical shape6 
and the predictions are verified by aerial photographe. 

(See also Sverdrup, H. U. , and'Mu&, W . ' H . :  Empirical EN The+ ' .  

ret ical  Relatfons between W i d ,  Sea, and Swell. Trane. American 
*Geophysical union, vol. .27, ,no. VI, ~ e c .  1946, pp. 823-827; and 
S v e r h p ,  H. U, , and Mupk? 'W. E. : Theoretical and' Empirical 
Relations in ForecaetiG Breakers and Surf. Trans. Amerioan 
Geophy~i~al U ~ ~ O I I ,  V O ~ .  27, no. VI, Deo. 1946, pp. 828-836.) 

*874, E k i n g :  Pindeutige Kennzeichrlung des gamessenen Se9gangS 

. Wexlenbnge und Stellheit  (Cbar-Cut CUesification of 
aufgrund der Hhufigkeitsvertellung von Wellenhohe, 

Meaeured Sea Roughnees as to  Wave Rrequency, Lsngth, and a 

Steepness). FB 30. 1293, 2.W.B , Oct. 25, 1940. 

It i s  swes ted  to represent the measured 888 roughness by 
frequency distribution cwves of wave height, wave f'requency, and 
wave steepness. The numerical evaluation and ccmparison of the 
sea roughness is made by the uae of ooefficfents that can be read 
fram the frequency cwttee. Author 
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The resul ts  of the measuremento and observations made f'rcan 
the  ligh"8hip Fehmamibelt (Baltic Sea) are given and c a p r e d  
with each  other. Based on the  resul ts  of these measurements the 
frequency c m e s  of first and eecond kind for  the mve-heights and 
of the wave-lengths are given'for fourdeek periods in October 
and Xovember 1936. For the  years 1937 and, 1938 only observations 
are used for the deteminatlon of the f'requenoies of the wave 
heights and gf the sea roughnesses. Finally, the connectian between 
wave height and sea roughness is established. Author 

A seriee of parallel pipee carrying cmpressed a i r  are submerged 
t o  a depth of saw 30 feet beneath the surface of t h e  water. Each 
pipe, 4 inchos in diameter, irs perforated wlth small holes several 
inches apart. When a wav0 passes over the apparatus,  the jets of 
cnmpressed a i r  rebaaed through the perforation8 are stated to 
smooth the water surface. 

With the use of strong 'rcolumz18'~ of canpressed air It is 
contended that a large wavo could be cnmpletely levelled. 

'Pests with a "wavGbreaker" in the harbor of Sebaatopol (Black 
Sea) are reported t o  have shown that waves 3 or 4 feet in  height 
could be  reduced i n  foroe  and height by 4.0 percent. The wave 
crests were entirely smoothed aut. 

An application  to flging4boat harbors is contemplated. 

877. H l d a k a ,  Koji: Study of Ocean Waves by Stereophotography. 
Jour. Oceanogr. vol. XI, POB. 2.4, March 1939, pp. 693 - 704. 

Using mothode of stereophotography a number of photographs of' 
ocean waves were taken, Data were obtain@ frm these photographs 

" . .  . , . .  _..._ 
, : h . .  . . : . . . '% - 
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(See aLso abetmat 850. ) 

. . .  . . .  . . . . .  
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*8@. Barrillon, E.: The Work of the PeP&&i-b Ccpmaission f o r  ' 

Aeronautical Stud.iea i n  Connectton with Teets on Seaplane 
Hulls. L a  Technique A&oraautfque, no. 64, Feb. 15;,.,1927. ' 

Before the  creation of the Permanent  Commiss1on"for Aerbnautioal 
, ._ ..I* . 

Research (Cmnission Pemnente d'Etudee A&ronautiques), isolated 
t e s t s  of seaplane hulls were occasionally carr ied  out ,   but led  to  
no definite conclusions because the fornis of t h e ' k a  stuai$d have 
no relation one. t o  another and because it is not oerta,in that' m&el, 
tests a t  constant speed, ar0 sufficient for estSmatiag.tlie..gusLities 
of a hull. . 1 .  

. "  
. : - .  . .  . .  

Wh6n the Commission recognized the desirability f o r  carrying 
out syatematic~tanlr tests m huals, various modificatione t,c, 

' existing apparatus were mads and the  scope of the research extended. 
The necessity for tests on full-ecale modele and for the establish- 
ment of' a StandSrd of carrprtson between full-scale and reduced- 
male  mode- was recognized and tests on full-cale models were 
begun with a,seriee of.Rcmno eehp2anes. Such'tekts are  not yet 
ccanpleted, but  neither fbne nor money w i l l  be 'spar& t o  obtain good 
results. 

Modei t e s t s  ar6 also fn course of exemtian and the reaeon for 

. j. 

the delay in  obtaining resul ts  ,$XI connection w i t h  the problem of 
take-off and alightingwfll disappear when the new 8. T. A&. 
Laboratory a t  Marignwe . . is cnmpletsd. ' .  , 

. .  . '  
. .  Jour, 'R.A*.S. ,' Feb. 1928, p. 149 ' 

. .  
I .  

, .. . 
, '  . t . ;! . . .  . .  

A moored  buoy, i n  the ehape of a -,flat double cone, carr ies  a 
water pressure regier terw  apparatus   a t  the end of a vertical  cable, 
the length of' whiub is addustable t o  half the wave length or more. 
The equatima qf,mot;lon.for a two-dimensional. wave In uniform depth 

I . .  . *_ .. i - . .  
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,. :. . 
are quoted f'ra Lamb. The expression for the pressure a8 a' function 
of the. deptll ie periodic with t he  wave, and $,s..integrated t d .  give 
the effective.  pressure at any poiat "and in' 'pi&lcuLar a t   t h e  , 

registering appratua.  Corrections are required f o r  the f in i t e '  :, 
depth of swpension and. for the  Inertia of the whole apparatus. * 

under perlo&ic wave forces. 

Examples' of errors  are shown graphically for particular 
assumptione, and. families of cwvea  give  corrections for any  combins- 
t ions.of  wave length, cable length,. add ,depth of water. Examples 
of records are reprbduced and the eorreaponda  data are given i n  
a table. A chart shawe Liibeck B i g h t  i n  which the measurementa.were 
=de.. : . .  

ESee alflo z .V.D .f . , vol, 77, -3dJ 8, 1933, p .: 755. ] ' . 

. I  

. .  * 

. .  
Jour. R.A.S., Oct. 193k, p. 850. ' 

"880. Crernbna, Ceeare: I1 Carroporite Dgnamametrico del- Vaeca ' '  . 
''Idrodjmnica di Guiaonia.' A t t i  d l  Guidonia, .Xo. .l, 1939.' . .  

Photographe and ccmgrehensive diagrams show the bridg+type , 

towing carriage of the Guidonia towing basin. The apparatuet, 
weighing only 6000 kilograms ( 13,200 lb) , uses 100 horsepower a t  
i t e  lpaximum apeed of 20 meters per second ( 6 6  f%/sec). Quick 
starting is  given by an  electromechanical  device, which also gives 
a Varying range of speeds. Pneumetic tires have been preferred t o  
metal or .solid rubber, but emergency metal wheel8 came into opera- 
t i on  In arise of a tire-burst or puncture. The car can be entered 
from either side and is surrounded by an external catwalk t o  
f a c i l i t a t e  observation while i n  motion. , .  I 

..i. .. 

, 2: . 

The car, which i 8  atreamlined with a noncorrosive l igh t  
aluminumelloy cowling, i B  driven by four continuous current motor.8 
coupled electr ical ly  and mechanically in. pairs. Each motor develop8 
25 horsepower at 48 rp, but can be made to give 62 .5  horeepower I.'. 

a t  320 rpm f o r  10 seconds.  Braking i's e l e c t r l c .  Illumination a id  
elgnalling devioes are provided. A rheoswt device, operated by 
an observer In the car, by which acceleration qnd epeed can be 
varied, is deecribed i n ,  detai l ,  and a;  diagraq. of' the' mmplste 
electric circiiit is also given. . .  ' . .  . .  

. . -  
The oabin contains a  dymmmetric balakce and an indicator 

showing the distance  travoled; also  a tbree-component accelerograph. 
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RESEARCH ' 
Equipment 

Jour. R.A.S. ,  June 1935, p. "514 . 

*89. Albring, W., a n d ,  Luetgebrune, Hannover: Der grosse Parlser 
lh .~ndb~sserbml  (The Large Circular, Tawing Basin ' a t  
Paris}. ;Tech. Ber.; vol. LO, no. IO, Oct. ,1943 .~p.'*"303-31;1. 

A descript&n. of the. ccaetructfca of .the &e :crtrcuUr towing 
basin a t  Paris is givsn and weaknesses of the: test .arrangemen% :are . . 
pointed out which had t o  be eliminsted bg the Ins t i tu t  f&? Aeromechanik 
und Flu&?c@nik.:to.,nra$e: poseibLe.:force measuremants. Turbulence 
Ineaeureunen~a give the range of the cr i t ic@& Reynolds nimber. Finally 
a basic observation 014 the suspens.ion.,qg -model bodies towed i n  water 
is given. 

I . . . _ . '  . a _  . .,. . . -  . : .  .. . 
' . .  - I  .. 

_. i, .: ",: :. JL .:-: . . . ~ - , A .  . 
- A  

Author 
-- - 



* %. 

. .  

*891. ' Povitzky, A. 6 .  : . Investigation on Land$ng Imp.ct of' Seaphn6e. 
Trans. Sci. T.ech.. Sqc.  Shipb3.d. and Jjngrg. ~ 6 6 i a ) ,  Yol .  2, 
1936 9 

. .  

. . ;. I 

. .  

. .  
.. 

*&. Vogel-: . -Meesung d& bene&%en Bqdenfl&he bei  SWrt.a und 
, .  

' Landqen von S e e f l u g i e ~ e q : . ~ M e ~ ~ ~ ~ e ~ t  of the Wetted , 

. Surface duriG Tak&ff and."'Lahding of SBaplmiee). 

The. wetted &&face of .a Blohm and VoBg BV 13& flying, boat ~ E J  
m e a w e d  .during e k e - o f f  and landing in $he 'Ba l t ' i c  SeIx::. (3ay of Lubeck) 
During these experiments a simple contact imtriment wa'ci '&evelop&, 
whlch gave satisfactory result6 at i t 8  fir& use. Auth& ' 

"893. Bgnard, E. : New. Laboratory'Equipnt, far the Study of Fluid 
L' .iWqky. . LtA&ronautfque, no. 147, Aug. 1931, pp. 293-4293, 

* . A descriptive  account..ie' given bf the 'optical and cinematograph 
instal la t ion a t  the Sorbonne Laboratmy fo r  'the study of the wake 
left behind an object moving in a f l u i d ,  with a free surface. 
Examples of film records a r e  reproduced, and the. det6rmimtion of 
the polee of eddiee is discussed: . 

3% No. 1787, z,P.B., . . A p r i l  . .  1943. . .  

, .  

I .  
. .  
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The direct  method is l ikely to prove the most accurate if 8 
eatisfactory mechanism ca.n be designed. With. the  indirect method, 
same important  errors  can arise fram different  sources, and a high 
order of accuracy must be maintained in cer ts in  recording instru- 
ments. A t b s i a e t e r  i s  eeaential for use with tb indlrect method. . . .  



"907. Behrens, W. : Eln Verfahren zur Messune; &e31 beaufschlagten 
Schwlnmerflilche (A Mothod 0;f Measurement of the Wetted 
Surface of a P l a t )  . UM Bo. 605, 2 .W .€I. 

In order to w e  data on landing impact fol. t h e  pmdlction of 
impact forces, It ia neoeseary to datermine aeveral needed. values 
eqerlmentally. Up t 'o now the theoqy has always assumed a 
constant "hltting length" during the -reion a t  landing. In 
this case there would be a pressure wave parallel to the keel line, 
and running fra the keel to the water line. Actually the ,wave 
aleo runs f.Ww&r& from the step, and hence there will be a 
resultant, oblique pressure, wave d-epending an the ahape' of the 
bottom of the 'float The' magnitude of the D p c t .  depende .mainly 
on this  mve, and on the magnitude of the wetted surface which 
lies bohind it: In the present paper @ . m e t h o d  ie described fa?. ' . 
the meamrainent,of ths wetted eurface'of the P l a t .  Aithon 

; .  . . .- 
. .  .. - 

. .  . .  . .  

. . .. 



. 

RESEARCH 
Techhirque' 

' , .  Wt precaution@ must be taken to ensure that model resultfl 
may b% applhablb' to fu i l . s ca le .  (In English. ) . .  
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93.2. Sottorf, W .  : Take-Off and Landing In Model Experiment 

Vol .  X);.  No. 9, Jm. 5, $939, pp.. u3-118) 
. . R.T .P. Trans. No. 966, British M U .  Airc, Prod. (frcnn W.R.H. 

After Lrrbraductory notee dealing with the problem of 
mechanical .pim%Litud.e, a dewriptian is given of the method. employed 
in tank t e e t s  of the take-off and landing of dpx3nicaU.y elmilar 
fly- models. , A nmber of photographa are. given of water landing 
t e s t s  carried aut on several landplanes a& seaplanes, together 
with graphical djRgrama of the results obtainob. 

gQ.,.. Coaibee, L. -.P.. : '' The Teat'ing , o f  Seapheefi Etnd. ,Plying Bate  . . .  
L , . .  

. 1 . ., . Jour., R.A .S . a vol. XXXIV, ,DO.: 230, Beb. 1930,. .pp ~ ~ 9 .  .. 

The methods used at the Marine Aircraft Experimen$al'Ec&ablish- 
me+ f o ~  the deteminatim of gross. w e , i g h t  ' a n d  position of the 
center of gravity,. of the h y b w c  and aerodyslgtmic perfom+ 
ance"of ,fULl-size s e a p ~ e s  and f.$y,fng b a % e  are. described. - : . 



. 
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Technique 

Sane preliminary' experiments have been made in which models of 
a propoeed jet-propelled seaplane fighter were catapulted in f ree  
flight on to still water.  Motion-picture recorda of the landings 
were made and the reeults anauzed to give the trim llmits of sta- 
bi l l ty  and curves of t r i m  plotted against speed. The spray and 
general handling characteristics were observed visually.  The 
stability  characteristics of the models were simLlar to those of 
other models and of W i z e  flying boats. 

The testing  technique snd methods of' obtaining trim, angle of 
yaw, and speed frau the motion-picture  records are described. The 
testing of free models l e  relatlvely chap, roquiree l i t t l e  
auxiliary equipmen%, and. can be done with Ifttle modification to 
existing tank models. 

Take-off t e s t e  of the models propelled by a slow-bming cordite 
rooket were also made, but the results are not given b the report. 

Langley Memorial Aeronautlcal Laboratory 
National Advisory Conunittee far Aeronautics 

Langley Field, Va. 



. . . .  . . .  



. "" 



. 



AVTHOR INDEX 

(Numbers" refer to abstracts. } 

Abel, G. C. : '764 

Adamoll, Guiseppi: 845 

A W ,  Clifford E. : 628 

Albring, W. : 744, 8 9  

Allen, 3. E. t 914 

A l l i s o n ,  John M.: 647, 64-8 

AageU, R. W, : 514 

Art , '  W. C. : 737 

Baetz, IC.: 851 

Baker, Donald L. : 404, 432 

Baker, G. 6 .  : 594, 729 

Barklie, Jean A .  : 155 

Barr5&lon, E. G. : 218, 531, 678, 878 

Batson, A. S .  : $31 



Bioletti, Carlton: 833 

Bird, J. H.: 450 

Bladen, D. E.: 676 

Bocciue, W. : 716, 303 

Bcev, V. : 619 

Bradford, John A. : 774 

Brkkmlg, Rolf: 51.7 

Brand, M. : m1 

Brauer, H.: 575 

Brice, David: 844 

Br-, D. J., Jr.: 852 

BrcPnhead, E. de G. E. : 505 

Brooke, H. E. : 882 

Brown, B. G . :  657 ' 

.. 

Carter, W. G. : 44.4 . .  , .  . *? 

Clark, W. D.: 810 . .  . 
. .  

?. 
.- .I 

8 



NACA RM No. L7J14 

Clifton, A. B. : go8 

Cooke, Donald D. : 860, 863 

” . 
, .  

. .  Crocco, G. A. : 500 

Croseck, H.: 504, 798 

Crouch, A. S. : 514, 823, 825 

Cushing, R . K. : 514, 824 

Dawson, John R. : *, 635, 636, 637, 638, 639, 640, 641, 644, 650, ’ 

. -  

, .  

6519 652, 652as  6563 681, 735s 783 

De Cenzo, Herbert A. : 435 

de Pinedo, Marcheee: 409 

Devkin, M. M.: 827 

Diemen, F. Z. : 799 

Dimpker, A .  : 2 6  

Doherty, Edward, Jr. : 866 

Donlan, Charles J.: 816 

Dornior, Claudfue: 467, 469, 470, 476 

Driggs, Ivan H.: 404 

Drumright, Arthur L.: ’ 5&, 635,  636, 637, 638, 639, 640, 651, 681 . ,  



Ehring,  E.:  686, 688, €89, 700, 874 

Emerr, E. G., Jr.: 800 . I  

Evans, C. J. : 771 

Fa=, S V. : 553 

Fairey, C. R .  : 481 

Ferguson, E. : 508 

F I h ,  U d i 8 h U S  3.:  748 

Foott i t ,  E.  R. : 3 8  

Frassr, I>. : 3W 

Fried, Walker: 894 

Friend, A.  B. : 537 

Fry, B. L. : 410 

F u l l ,  0. : 767, 803, 809 

Fuller, Dell: 881 

Gabrlelli, G I  : 460 

Garner, H. Maeon: no, 820, 829, 905 

Garrison, Charlie C. ; kg$, 765 

Gasener, Alfred: 497 

Gaudillere, Captain: 414 

Gluhareff, Michael E.: 428 

Goldenbarn, David M. : 778, 795 

Goodwin, E. S. : 853 



I 

I - .  

NACA RM No. L'(Jl4 

Graff, w,: 567 

Green, A *  E-: 532, 532% 535 

Green, J. J,: 494 

Gruson, M. F A  675, 67% 

Guidoni, A .  : 604 

mar, Marvin I. : 774, 781, 7&2 

Eaekkae, E. : 534 

Ball, Theodore P. : 418 

Hamilton, J. A . :  663, 896 

Bnson, Wederick H., Zr, : 822 

Hanson, J. : 599, 669, 670 

Harshman, J. D. : - 659 
Eathaway, M. E. : 711, 718, 733 

Havelock, 92. H. : 527 

&vena4 Robert F. : 563, 777, 778, 7'79 

Hawkins, Charles J.: 856 

flay, Elizabeth S .  : 652, 6 p a  

H i d a k a ,  Hoji: 877 

H i l l ,  Mary B.: 603 

Holl, E. : 566 

Holland, E. P. : 496 

Holzapfel, A .  : 524 

Hope, LTnton: 451 

Eubrich, C. : 714 
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Irving, E. B. t 831 

Irwin, Ruth Lee: 705, 706 

Jackaon, Roy P .  t 821 . . ,,. I 

ICemp, W. P. : 403c, 4038 . .  

King, DougLae A, :  do3 

K i n g ,  1. W.: 858 

Pcreps, R. L.: 721 

Lanchester, F. W. : 445 



. .  

Langheinrich, M.: 456 - . .  

Laute, W. : 510 

Laqrsntiev, M.: 9 7  
. .  . .  

. .. .. 

Lehr, Robert R. : 826 
' . ' I .  . - .  

Leventhal, Bernard E.  : 626 

Ley, Willy: 4.16 , 

Liddel l ,  Robert 3. : 818 

J;ina, Lindsay J. : 634 

Llewelynaavies, D. I. T: P. : 898 

.. ,". - 

Lorenzelli, Ezio: 546, 605 

Lotov, A. : 547 

Lower, 3. H.: 482, 513, 519, 606 

Lucking, D. F.: 442 

Lue tgebyune, Kannover : 8% 

Luff%, H.:  421 

Maloney, James A .  : 832 

Manning, w. 0.: 462 ' 

Markushevich, A .  : 547 

Martin, G l e n n  L. : 415. 

Marvin, Thomas: 

. .  

. .  . . I  

. .  . ,  
I . .  



Mitchell, R . J. : 867, 908 
Moebus, L. A . :  840 

. . . . .  . 

Moffett, 8. J. : 450 
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Nicolson, Davfd: 411, 465 

Noguchi, M. :. 9 1  .. . 

Nutting, Willlam Washbwn: 559 ., . .  

Ogaws, T a i t i r o :  &73 

Pabst, W. : 436, 805, 879, 9 1  

Pacher, W. : 842 

. .  
. .  

Pack, Harry S., Jr. : 837 

Paine, Joseph P. : 706 

Parlrinson, H. : 437 

Parklneon, John B . : 600, 623, 64.5, 648, '656, 754, 756, 768, 775, 790 

Parks, John: 705 

. .  

. . . .  

. .  * 

Pavlenko, George:. 539 

Peck, William C.: 682, 703, 704 

pennow, W. A. : 870 

Penny, R. E.: 457 

Pepoon, Phi l ip  W. : 811 
. .  

Perehuter, A. : 537 

Perkins, A .  J. : 516 

Perring, w. G. A,: 487, hgg, 662, 749 

Phelan, John J., Jr. : 815 
. I  . . , '. . . .  
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Shanley, F. R. : I 730 

Shaw, R. A. : 771 

Shonts, James G.  ; 453 

S hulte-Frohlinde f 742 

Slkorsky, I. : 911 

Simmonds, 0 .  E.: 522 

Sizer,  John A.: 446 

Smith, Fred: 848 ' 

Smith, Frederick E.: 835 

Soennichsen, Th. E. : 854 

Sokolov, N. A .  ; 533 

. I  . . .  

. .  
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Warner, E. P. : 402 

Watter, Michael: 432 

Webster, W. W. : 810 
Weible, A . :  697 

Weinblum, G. : 679 

. .  

Weinig, P. : 520, z9 
Weia~ ,  David: 709 

White, Hi G.: 663 

Willis, John M., Jr. : 633 

Wilson, Herbert A .  , Jr. : 826 

Wolfe, C. M.: 568 

W O U f ,  G.: 509, 521, 2 3  

Wood, John H. : 8U 

Woodward, David R . :  626, 627, 772 . 

Zeck, Bcmrd: 680, 772, 794 

\"  - . - .  . 
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Angle of heel: 576 

Angle of yaw: a8 

Arado Ar 6& : 694 

Arado Ar 95: 480 . .  I ,. . . .  . . . . . .  

Arado A r  196: 683, 700, 787' ': . - :: . . 

. .  ..... i . . . .  L. . .  ... - .  . . I .~ 

i ' .  r. . .  I .  . . . . . . . . .  ..; .. . ,..;'..J ,. r . ., , . 

. i  . -~ ~ . . . . . . . . . . .  \ 

.................. >.,. ' :: ' " I .- .- . a _ .  



Blackburn Iris : 824 .. . 



Chi& flare: 9 5 ,  w, 615, 648 (See also Afterbody chine flak.e-. 
and Forebody chine flare. 1 

I '  , : 

Chinee: 649, 652a 
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Depth of water: 531, 532, 532a, 347, 620 to 622 . .  

Desoriptionst 406, 411, 419, 438, 443, 462 t o  4-82, 819, 820 
... 



Bloat-wing ccnrfiguraticn: 462, 506 

Plar of water on bottaan of hull: 649 

Fluted bottom: 493, 634, 642, 655 

Fakker huU-less eeaplane: 473 

Forebody beam: 655, 775 

Forebody chine flare: 800 

Forebody f o m :  634, 646, 731 

Forebody keel angle: 656 

Forebodx length: ,589, 777, 781 

Forebody warping:' 59, 629 . 

. -  

, .  

. .  



JATO: 495, 496, 498 

Kicker plates: 644 
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, ., .: I 

Lat&co&re Croix du Suit: 477 , .  . r .  7 . .  . .. - 

Martin JRM: 702, 774, 781 . : L - .  .. , . .  
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Rudder: 437 

Short Crusaaer: 819 

Short Empire : 477,  478 

Short F. 5: 408, 4U, 465 

Short G. : 771 



Short Mussel: 482 

Short Shetland: 751, 797 

Short Singapore: 482, 499, 609, 670 

S h o r t  Sunderland: 490, 663 

Short Valetta: 4-82 

Side force1 725 

Side steps: 677, 806 

Sikorsky Mb7032: 639, 6% 

Sikors2rjr PBS: 713, 718, a33 

Sikarsky -2; 477, 807 

Skegs: 756 

c 

Step, second: 614, 61.6, 706 

Sternpost angle: 757 

'w 



Twin floata: 422,  449, 458, 590, 606, 653, 678, 682, 741, 805, 
819, 020, 845 

. .  

Unconventional conf'iguratfons: 435, 448, 628, 654 
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.. 

Wave mppreseors : 886 
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